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CINDI

VM/NWM AGENDA C/NOFS
8:15-8:20 Welcome, Introductions Rod Heelis
8:20 - 8:25 Review Board Purpose and Scope Bill Gibson
8:25 - 8:40 Science Overview Rod Heelis
8:40 - 8:50 Project Management - Organization Ron Lippincott
8:50 -9:10 Project Management - Schedule Ron Lippincott
9:10 - 9:25 Project Management - Risk Management Ron Lippincott
9:25-9:35 Project Management - Review Process Ron Lippincott
9:35-9:55 Systems Engineering Ben Holt
9:55-10:05 Verification Ben Holt
10:05 - 10:25 Performance Assurance Larry Harmon
10:25 - 10:40 Break
10:40 - 10:55 Instrument Overview Ben Holt
10:55-11:10 Integration and Test Ben Holt
11:10 - 11:15 Spacecraft Integration Support Ben Holt
11:15-11:25 Flight Operations Rod Heelis
11:25-11:35 Data Analysis Rod Heelis
11:35-12:05 Project Management - Cost Ron Lippincott
12:05 - 12:35 Summary Review and Action Item Discussion Bill Gibson
12:35 - 1:30 Lunch
1:30 - As Required Caucus of Review Team Bill Gibson
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wmnwy  APPEARANCE OF PLASMA STRUCTURES ~ C/NOFS
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In-situ plasma density measurements show a broad spectrum of horizontal scales
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CINDI  EFFECTS OF PLASMA STRUCTURE ON ¢ noFs
IVMINWM RADIO COMMUNICATIONS

High Frequency radio waves are reflected and
refracted from the ionosphere.
Uncertainties in the propagation path lead to

h\ WHERE ARE object location errors.
YOu 7?7 i iy

'% Navigation and communication beacons radiate
signals that become distorted by ionospheric

‘-/; structure.

Distortions lead to signal loss due to phase and
WHERE amplitude variations.
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CINDI  OCCURRENCE OF PLASMA STRUCTURE  ¢/nors
IVM/NWM MAJOR ISSUES

Top Level Questions

What is responsible for the variations ?
Can they be understood well enough to predict ?

Major Considerations

Climatology

* Seasonal/longitude variations in electric fields.

* Seasonal/longitude variations in seed perturbations.
Weather

* Daily variations in electric fields.

e Daily variations in neutral winds.

* Daily variations in seed perturbations.
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IVM/NWM PHENOMENOLOGY C/INOFS

* Enhanced vertical ExB dynamo drifts and bubble plasma drifts are produced by F-region
polarization fields.

* Large Scale Polarization Fields map along the magnetic field and may be shorted-out through a
conducting E-region.

e F-region fields most effective when E-region is in darkness at both ends of magnetic field.

N Perpendicular and Parallel Currents /\

Driven by F-region winds. Driven by gravity
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CINDI DAILY VARIATIONS IN PLASMA CINOES
IVM/NWM STRUCTURES

e Variations in the seed perturbations
Gravity waves from weather systems

* Variations in the height of the F-peak
Local-time history of the vertical ExB drift
Magnitude and persistence of the post-sunset enhancement.
Neutral winds.

* Variations in the flux-tube integrated conductivity
Neutral wind induced field-aligned plasma motions.
ExB drift history




CINDI PLASMA STRUCTURES -- CINOFS
IVMINWM CINDI QUESTIONS

* What are the relationships between the behavior of F-region neutral
winds and the daily variability of ExB drifts ?

* How do F-region neutral winds and ExB drifts influence the evolution
of irregularities ?
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IVM/NWM CINDI MEASUREMENT APPROACH C/NOFS

Ion Density and Drift Velocity

Retarding Potential Analyzer (RPA)

to measure kinetic energy of ions along the sensor look direction.
Ion Drift Meter (IDM)

to measure ion arrival angle with respect to sensor look direction.

RPA and IDM measure incoming ion flux and thus ion density.

Neutral Wind Velocity

Ram Wind Sensor (RWS)

to measure kinetic energy of neutrals along the sensor look direction.
Cross-Track Wind Sensor (CTS)

to measure neutral arrival angle with respect to sensor look direction
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IVM/NWM IVM OPERATIONAL PROFILE

C/NOFS

1IDM

Horizontal / Vertical fixed or alternates every 1/8 or 4 secs
Difference Amplifier Qutput Sampled at 128 Hz

16 bit samples
4 Log Amp Outputs Sampled sequentially at 16 Hz

16 bit samples

RPA

Retarding Grid Voltage Stepped at 32 Hz
Sweep Sequence Selected from Memory; One of 8 Blocks with 32 Locations
32 Steps can comprise 1 sweep ; 2 sweeps ; 4 sweeps
Electrometer Output Sampled at 32 Hz
16 bit samples

Total Telemetry Rate 3072 bps including housekeeping and packetization
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IVM/NWM NWM OPERATIONAL PROFILE

C/NOFS

CTS

Horizontal and Vertical arrival angles measured separately with
2 Difference Amplifier Output each Sampled at 16 Hz

16 bit samples
4 Log Amp Outputs Sampled sequentially at 16 Hz

16 bit samples

RWS

Retarding Grid Voltage Stepped at 32 Hz
Sweep Sequence Selected from Memory; One of 8 Blocks with 32 Locations
32 Steps can comprise 1 sweep ; 2 sweeps ; 4 sweeps
Electrometer Output Sampled at 32 Hz
16 bit samples

Total Telemetry Rate 1536 bps including housekeeping and packetization
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IVN:/F:RNM CINDI SUCCESS CRITERIA C/NOFS

Minimum Success Criteria

Science
Describe the local time dependence of the zonal wind at the equator
What are storm influences ?

Operations
Quality Data from NWM below 450 km for ~40 day period
Ascending node rotates 24 hours in local time
Line of Apsides rotates at least 360°

Mission
Data integrated into CINDI data system and delivered to NSSDC
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IVM/NWM CINDI SUCCESS CRITERIA CINOFS

Comprehensive Success Criteria

Science
Describe the local time and seasonal dependencies in zonal and meridional
neutral wind at the equator.

Describe the local time and seasonal dependencies in zonal and meridional
ion drift at the equator.

How does the appearance of plasma structure affect the ion and neutral
motions ?

Operations

Quality Data from NWM and IVM below 450 km for ~270 day period

Ascending node rotates 24 hours in local time at solstices and equinox
Line of Apsides rotates at least 360°

Mission
Data integrated into CINDI data system and delivered to NSSDC
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wvinwy  SCIENCE REQUIREMENTS DOCUMENT  C/NOFS

Inputs Level 1 Document Complete

Contents
Science Definition

Baseline Science Objectives
Instruments
Mission Definition
Organizations Involved
Programmatic Requirements

Science and Mission Success
Ground System
Data Management

Cost Management and Scope Reduction
Options and Impacts

Status
Delivered to NASA Headquarters and Explorer Office
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IVM/NWM INVESTIGATORS/RESPONSIBILITIES C/NOFS

Principal Investigator - R.A. Heelis
Overall Direction of Investigation
IVM and NWM Requirements
Data Analysis and Distribution System
Science and Technical Goals and Priorities

Co-Investigator - G.D. Earle
NWM Instrument Design Features
NWM Instrument Evaluation and Test
Data Analysis and Interpretation

Co-Investigator - P.H.Mahafty
NWM optics design
NWM ion source and detector performance
Data Analysis and Interpretation




CINDI

IVM/NWM CINOFS

PROJECT MANAGEMENT -
ORGANIZATION
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PROJECT ORGANIZATION
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RESPONSIBILITIES/ACCOUNTABILITY 1 CINOES

Principal Investigator (PI)

« Responsible for successful performance of CINDI investigation
throughout all phases and facets of project

Science Objectives
Instrumentation

Science Operations

Mission Planning Support
Data Analysis and Publication
Schedule and Cost

E/PO

 Ultimate decision making authority on allocation of resources in
dispute

* Point of Contact for science matters

 Final decision maker on descope based on recommendations of PM
and SE and approval of NASA and C/NOFS Project offices
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CINDI
e RESPONSIBILITIES/ACCOUNTABILITY 2 C/INOES

Project Manager (PM)

» By delegation from the PI, PM is responsible for Implementation
Phases of the project

« Manage day to day activities of the project

 Directly responsible for cost and schedule development and
tracking

» Responsible for cost and schedule reserves with concurrence of PI
 Point of Contact for all management matters

» Responsible for implementation, control and tracking of risk
management
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e RESPONSIBILITIES/ACCOUNTABILITY 3 CINOES

System Engineer (SE)
* Responsible for overall instrument technical design
» Responsible for identification and control of all interfaces
 Allocation and tracking of mass, power and telemetry resources

 Lead technical team member in development, manufacture, test,
integration and field support of instruments

* Responsible for Instrument Requirements Document

« Responsible for linkage between science objectives, instrument
specifications, subsystem specification and instrument verification
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e RESPONSIBILITIES/ACCOUNTABILITY 4 CINOES

Product Assurance Manager (PA)

* Responsible for product assurance performance consistent with
C/NOFS project requirements and SMEX Safety, Reliability and
Quality Assurance Requirements document and ISO 9000

» Implementation of CINDI Project Safety Plan requirements
* Responsible for CINDI Safety inputs to C/NOFS Project Safety Plan
* Reports to CINDI PM

* Successful UTD approach used on past projects

* PA regularly meets with PI and all CINDI engineers

* Open communication with key CINDI personnel including PI

« No traditional separate PA department
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» Technical decisions based on meeting science objectives with minimum risk and
minimum resource usage

» Non-technical decisions based on minimizing schedule and cost risks while
solving technical problems with judicious use of resources

» Technical decisions that do not affect interfaces, performance or resources
concerning subsystems will be made by subsystem engineer

» Decisions that involve interface between subsystems and do not affect cost,
schedule or performance will be made by SE

 Decisions that affect spacecraft interface will be made by consensus of SE and
PM with PI informed

 Decisions to change technical resource allocations will be made by SE with PM
and PI informed

 Decisions that affect instrument performance or science return will be made by
the PI

» Decisions that affect schedule or cost are made by the PM with recommendations
by SE - Release of cost or schedule reserves is by consensus with PI

» Decisions on descope will be made by PI with recommendations by PM & SE and
approval by C/NOFS & NASA project offices
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* Preliminary negotiations complete on NASA/UTD Phase B/C/D/E
contract

« SOW and Deliverables negotiated and completed

* NASA legal office performing last review

« UTD operating on Pre-award provision of Phase B/C/D/E contract
* Goal of Contract signed by both parties by 1 Sept 01
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e CONTACT INFORMATION CINOFS
Name Organization Phone Number Email Address
R.A. Heelis (Rod) UTD (972) 883-2822 heelis@utdallas.edu
G.D. Earle (Greg) UTD (972) 883-6828 earle@utdallas.edu
C.R. Lippincott (Ron) UTD (972) 883-2819 lippinco@utdallas.edu
B.J. Holt (Ben) UTD (972) 883-2821 holt]l @airmail.net
L.L. Harmon (Larry) UTD (972) 883-2823 harmon(@utdallas.edu
Joseph Bolek NASA/GSFC (301) 286-1390 joseph.t.bolek@gsfc.nasa.gov
Jim Byrd NASA/GSFC (301) 286-7622 jim.byrd@gsfc.nasa.gov
Bill Davis NASA/GSFC (301) 286-3038 bdavis@pop400.gsfc.nasa.gov
Robert Davis Aerospace/AFRL (505) 872-6235 robert.j.davis@aero.org
Bronek Dichter AFRL (781) 377-3991 bronek.dichter@hanscom.af.mil
Laila Jeong AFRL (781) 377-3671 laila.jeong@hanscom.af.mil
Mailing Address: Physical Address:
The University of Texas at Dallas | The University of Texas at Dallas
FO22 2601 N. Floyd Road
POB 830688 Richardson, TX 75080

Richardson, TX 75083-0688 FAX: (972) 883-2761
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VM/NWM SCHEDULE DEVELOPMENT CINOFS

* Schedule developed and tracked in SureTrak by Primavera
* Developed from bottom with subsystem engineers and SE

 Generate task lists for each subsystem and contract requirements &
deliverables

 WBS defined and formatted
* Identify task relational dependencies and durations

 Align to milestone constraints for major reviews, project requirements, and
deliverables

 Add resources to tasks

e Level resources
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IVM/NWM PROJECT SCHEDULE/UPDATE C/NOFS

» Master schedule kept on CSS server
* Master schedule available to all disciplines as read only

« Subsystem engineers (SSE) also have discipline schedules distilled from
master schedule

« SSEs report weekly on status

« Each SSE indicates work accomplished on discrete schedule task activity
 Status updates entered by PM office

« Changes or adjustments to schedule negotiated by PM and SE and/or SSE
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CINDI
VM/NWM SCHEDULE TRACKING C/NOFS

 Total float for critical path to instrument delivery is tracked

« Keep critical path total float non-negative

* Identify and evaluate loss of float on non-critical path items

 Informal status reporting between monthly reports by telephone, fax, and e-
mail

« Written status report monthly

« Approach enables us to manage early schedule to maintain schedule
margin

« Able to spot problems early to apply solutions
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IVM/NWM CURRENT SCHEDULE C/NOFS

Have 22+ days float in critical path to delivery of each instrument
Critical path

« Last PWA in board series, then with its parts del, fab, assy and test
« For IVM = Digital Controller Board (IVM-3)
« For NWM = Digital Controller Board (EBOX-3)

» Then series sensor/instrument assy & test, pack and ship

Recent trends indicate no slippage

Currently performing resource leveling
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CRR 472 | RVWE-3 Filament PS PWs Verif Test Proc 10|03 AUG 01 |16 AUG 01 | 1554 ) | RVWS-3 Filament PS PWA erif Test Proc
CHMW207E [ FS-3 Filament PS Pyia, PL 1|06 aUc 01 |08 AUG 01 |159d I RAE-3 Filament P35 Paa PL
CNMW2074 | RWE-3 Filament PS PYWE Dril Dravwing 2|28 MOV 01 [29NOY 01 | BOd ORWS-3 Filament P PYWWE Dril Drawing
CHMA207E | RWS-3 Filament PS PWA Assy Dravg SlaomNov ol |0BDECD | 7Ed :lj__R‘INS -3 Filament PS PWA Sssy D
CHMW2080 | Procure FYWS-3 Filament PS PWE 10030 MOy 01 |13 DECO! | B9d Pr':u:ure FE-3 Fllamerrt PS PWEI
CHMAY2054 | RWS-3 Filamert PS PWA Kitting & Traveler Prep 2M4DECH |17DECO | BOd @ RW3-3 Filament PS Py Krttlng
CHNMA205E | RWS-3 Filamert PS PUWA, Assembly a[1sDEC™ [20DECO | A9d BRINS-3 Fllamerrt P3 PVA Asse
CHNMW205S | RWWS-3 Filament PS PYA Initial Chi/o & Tuning 22 oEC ) [02uamM02 | Bod B RS- Fllamerrt Ps PWA
CHNMW2090 | RWS-3 Filament PS PYA Stand-Alone erify slozuamoz [09uam0z | Bod 3 RS- Filament PS iy
Fvvs-4 / RER/DEF Power Supply PYWA

| | 114]z6uomo1 [23sanoz | sad : : !
CHMW2096 | RS- REPIDEF PS PWA Specification | olzsoumo [2saomm | EPIDEF PS PYa, Specification
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1D Description Dur Start Finish  Float FroaTee [m [0 [ [ (10 |17 [ (o1 [ |15 [ [0 [0 (12 |19 [ [ [0 e o= [a1 [o7 |14 ot e o 17 [ [ e [
CMMW2035 | RWS-4 REPIDEF PS PWa Schematic ofze UM 0 |26 Jun o EPDEF PS FWAI Schematic | | | | |
ChMY21 00 | RYYS-4 REPDEF PS WA Layout S0*|26JUMCt |11 DECO! | 55d : , IRIAS-4 REPIDEF P PAA, Lanout
CHNMW2106 | RWS-4 REPIDEF PS Py PL 126N |03 a0 0 |160d FiAs-4 REPIDEF P= Pifvs PL
CHMAM 4TS | RAS-4 REPIDEF PS WA Verif Test Proc 10|03 A0G 01 |16 AUG 01 _|158d T FE-4 REPWDEF PS PWA, Verif Test Proc
CHRAR102 | RAiS-4 REPIDEF PS PWE Drill Drasving 2120EC M M3DEC O | 59d 0 RY=-4 REPIDEF P PWE Drill Dra
CHMW2104 | RVWS-4 REP/DEF PS YA, Assy Drwvg 5[14DEC 1 [20DEC o1 | 66 B9 RVWE-4 RERDEF PS WA Assy
CNMY21 08 | Procure RWS-4 REP/DEF PS PWE 1014 DEC 1 |07 JaMO2 | 59d Emmm—— Procure RWS-4 REPIDEF
CHRA2112 |RNE-4 REPIDEF PS WA Kitting & Traveler Prep 2|osJaM 02 |09JaM 02 | 59d IRWE-4 REP/DEF PSPy
CHRA2114 |RNS-4 REPIDEF PS PWA Assembly a[10JaM02 |14 JaM 02 | 59d B Ry=-4 REPIDEF PS PY
CHRA2116 | RWE-4 REPIDEF PS WA Initial S0 Tuning 21sJaM 02 M6 JAN 02 | 59d I Rws-4 REPJDEF PS Py
CHRA2118 | RAS-4 REPIDEF PS PWA Stand-Alone Verify sH7JaM02 |230aM02 | 59d =3 R\iE-4 REPIDEF P
RWWs Sensor Assembly & Test
| [ 117fosaucot [zsaan0e [ sad , , 2
CHMWPODS | Stack & Wire Proto WS PWa'a Flozaucm o7 aucm | 14d 9 Stack & Wire Proto WS PYA's
CHRAWPO0S | Proto RS Wacuum Testing 4o a0E0 1340500 | 14d = Proto RWS Vacuum Testing
CHRAPO11 | Proto WS Test Effort Complete 0 138050 | 14d #Proto RWS Test Effort Complete
CHRAR1TO | Temporary RWS Buildup wiPwiss 2|25 aM02 |25JaM02 | SEd B Temporary RS
CHMW2191 |RWS Sensor Ready for My Integration 1] 25 JAan 02 S5d WS Sensar R
Cross-Track Wind Sensor (XTRE W)
| [ 113]1amay o1 o4 anos | goo [
#TRK Detector Subassembly
| | sofozausor [11pecor | mod - | - ]
CMMAM 269 | Sloenoid Source Control Duwvg. 003 AUG 01 |16 ALG 01 m— =|0cnoid Source Cortrol Divg.
CHMW2230 | KTRK Filament Procure & Fak 1003 AUz01 |16 AUz01 | 10d I < TRE Filament Procure & Fab
CHRW 340 | Filamert Lite Test 207 AUGO (14 SFP0M | 1od Filamert Lite Test
CHMAY2212 | KTRK Sensor Gauge Assembly (1 of 4) 117 800G 01 17 0G0 | 45d LXTRH Senszor Gauge Azzembly (1 of 4)
CHMAY2215 | KTRK Sensor Gauge Assembly (2 of 4) 1 (20 80601 |20 200G 01 | 45d IHTHK Sensor Gauge Azsembly (2 of 4)
CHMAY2218 | KTRK Sensor Gauge Assembly (3 of 4) 121 200G 01 |21 a0G 0 | 156d IHTSK Senzor Gauge Assembly (3 of 4)
CHMAY2221 | KTRK Sensor Gauge Assembly (4 of 4) 1[22 200G 01 |22 a0G 01 | 156d LRTRK Senzor Gauge Assembly (4 of 4)
CHMAZ22T | Aszemble XTRK PEY Sublssy 119 0CT01 |19 OCT 0 3d 1 Azsemble XTRK PEY Subfssy
MR 330 [ TR PEY Test rincludes Multiplier ivibe Test) 25 (22 0CT 01 |27 NOW I 3d HTRK PEY Test (Includes MultiplierA/ie T
CHMA2419 | SolenaidiPEY Life Test 10|28 MOY 01|11 DEC 01 3d E==1 SolenaidPEY Lifs Test
Housing & Mechanical Details |
| [ 1o8fotounot [15aeno2 | 6ad , , , !
CMMH 360 | Design ¥iormer Mg Parts & Drawings O*|01 JUM DT |03 AUG O Design Xformer bty Parts & Drawings
CHMAY2204 | KTRK Detector Subassy Mech Details Design 34| JUN D |20SEP DM 3d HTRK Detectar Subassv Mech Detailz Design
CHMAY2224 | MachinePlate Xformer Mig Parts 20|05 AUz 01 |3 AU |141d MachinePlate Hformer Mtg Patts
CMMW2ZE0 | KTRIK Det Details £ BP (221 & Dome Machining 20|21 SEP M [18 OCT M 3d HTRK Det Details FBIP (x2) & Dome Machining
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CHMW2263 | XTRK Baseplste & Dome Plating 1519 0CT 01 (08 MOY 01 [101d i‘g XTRIK Bazeplate & Dome Plating|
CHNMW2203 | KTRK Misc. Mech Details DesigriDwis 12|23 0CT 01 |0F NOY 04 fid HTRK Mizc. Mech Details Design/Duwigs
CHNMW2206 | Maching KTRK Detector Mech Misc. Details 20|08 MOy M |0FDECO1 | G2d Machine XTRH Detector Mech Misc.
ChHW2461 [Receive & Inspect KTRK Back Cover & Fitcheck 1[0 MOy 01|08 Ny 01 | 103d IReceive & Inspect XTRK Back Cover & Fitchech
CHNMW2209 [Plate KTRK Detector Mech Details 2010DECOD1 |15 JaM02 | G2d Plate XTRK Detector
#TRE-1 f Crogs-Track Electrometers PYWWA
| 37 [14 Moy 01 [25 sEP M1 |135dﬂ:’:'
CHNMW2272 [ XTRK-1 Electrometer PV, Schematic 0f14 may 01 25 May o PR Schematic
CMMW2284 | XTRK-1 Electrometer Pyis, PL 1[23may 01 |03 a0z 01 |159d ATRH-1 Electrometer PyA FL
CHMA2275 | KTRK-1 Electrometer Pyl Layout 13 %28 MaY D1 |21 AUG 01 | 135d HTRK 1 Elemrnmeter Pl Laryout
CHMAA 451 | KTRK-1 Electrometer PVWWA, Yerif Test Proc 10|03 AUG 01 |16 AUG 01 | 157d HTRK 1 Elemrnmeier P, Werif Test Proc
CHNMA2273 | XTRK Bosrd Interconnect Definition 0f03 AUz 01 [17 AUG 01 HTRK Board Irrtercnnne':t Deflnrtlnn
CNRWY2ITE | KTRI-1 Electrometer PV Drill Dravving 2|22 80601 |23 UG D1 | 135d 0 XTRK-1 Electrometer PWB Dril Drawing
CHMA2251 | KTRK-1 Electrometer PVWA Assy Drawing S[24 AUG 01 [30AUG 01 [140d gﬁm Electrometer P2 Azsy Dranving
CHRW22ST [Procure XTRH-1 Electrometer PVWE 10|24 AUG 01 (07 SEP M [135d Procure xTRK-1 Blectrometer B
CHMW2203 | KTRK-1 Electrometer PVWA, Kitting & Traveler Prep 2[MosEPM [ SEPM [135d IRTRK- 1 Electrnmeier P2, Krttlng & Traveler Prep
CHRW2205 | XTRK-1 Electrometer PVA, Lssembly S[12sEPM [14SEPMM [135d o KTRH 1 Electrnmeter PAA Agzembly
CHMAY2299 | KTRK-1 Electrometer PYWA Initial CI0 & Tuning 2[17SEP M [13SEPM [135d HKTRK 1 Electrc'meter P, Initial C/O & Tuning
CNRY2E02 | KTRIK-1 Electrometer YA Stand-Alone erify S[19SEP D1 |25 SEP 01| 135d B XTRK-1 Electrometer P& Stand-alone Verity
ATRK-2 f Difference Amplifiers WA |
| 4528 May 01 (05 0cT M |1ZEdH : 1
CNMW2305 | XTRI-2/Diff &mp PYWWA Schemstic 028 may 01 (08 Jun o J Fia schematic
CHRA2T1 1 [ XTRH-2IDif Amp Pk Layout 22* 11 UMM |04 SEP 01 |126d d:ﬁ HTRKE-2Diff Amp Pt Layout
CNMW2320 | XTRK-2/Diff Smp PYa PL 1[26a0Mm |03 A0G 01 [159d ATRK-2Ditf Smp FAS PL
CHNMA 454 | KTRK-2/Di Amp PYWA Yerif Test Proc 1003 AUG 01 |16 AUG 01 |157d ) KTRE-2/Diff Amp PAS, Werif Test Proc
CHRA2T1 4 [ XTRH-20Ditt Amp PAWE Drill Drasving 2|05 SEP M |06 SEP 01 |126d 0 XTRE-2/Diff Amp FAB Drill Dravving
CHRA2T 7 [ X TRH-2IDit Amp PWA Assy Drawing s|07sEPM |13 SEPM |131d B KTRIC-2D0 Smp P, Ay Dranving
CHRA2S23 [Procure XTRE-2/Dif Amp PWE 10|07 SEP 1 [20SEP ™ [126d == Procure XTRI-2/Diff Amp PYWE
CHRA2I2Y | XTRK-2IDif Amp PYWA Kitting & Traveler Prep 221 5EP M |24 SEPM |126d O HTRE-2Dift Amp P, Kitting & Traveler Prep
CHRA2II2 [ XTRKH-2IDif Amp PWA Assembly |25 SEP M |27 SEPM |126d 0 X TRI-2/Dift Amp P, Assemblv
CHMY2E3S | KTRE-2D0H Amp P Initisl Checkout & Tuning 2|25 SEP M |01 OCT 01 [ 126d B TRH- EJDIff Lmp RS, Initizl Checkout & Tuning
CHRA2S3E [ XTRH-2IDi Amp PWA Stand-Alone Yerify slo2ocTo |08 ocTm | 126d = X TRH- ZDIff Amp PWA Stanc-Alone Verify
KTRE-3 7 Grid Power Supply PYWWA,
| g6 (26 uun o |22 octo1 1160 , , ]
CHMA2344 | KTRK-3GHY PS PWA Schemstic 126N m 03 A0c 01 [141d ATRH-3Grid P3 PWA Schematic
CNMN234T | KTRI-2UGrd PS PWA Layout J2*[26 UM O |18 SEPC1 | 116d #TRM-3/GHd P PWA Layout
CMMW2ISE | MTRK-3iGrd PS P, PL 1(26JuNm |03 AUzl |159d ATRH-3Grid PS PWA PL
ChM 457 | MTRK-3AGrid PS Py Verif Test Proc 10]03 20501 [16 806 1 [157a HTRH-3IGHId PS PVWA Vet Test Proc
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CHMW23S0 | KTRK-30Grid PS PYWE Drill Draneving 219SEP M |20SEP 01 |116d @ XTRK-3IGrid P= FAB Drill Dravving
CHRW2ISS [ KTRH-3iGrid PS P Assy Dranving S|21SEPM 27 SEP M [121d = KTRK-3i3rid PS VA Assv Dravaving
ChRW2359 [Procure XTRK-3/Grid PS PVWE 1021 SEP 01 (04 OCT 01 [116d Procure XTRK-3/Grid PS PAB
CRIAZIES | KTRI-3iGH PS P tting & Traveler Prep 2(050CT 01 [08OCT 01 | 116d B XTRK-3iGrid PS Py, Kitting & Trave
CHMW2IEE [ KTRK-3iGrHY PS PYWA Assembly 3[090CcTol (11 ocTol [116d O HTRK-3IGrd PS PWL Azsembly
CHRW2ST1 [ XKTRK-3iGrid PS YA, Initial Checkout & Tuning 2120CT0l [150CTo1 [116d B KTRH-3Grid PS PWA, Inttisl Cher
CHMAZ374 | KTRH-30GrY PS Pyia Stand-Alone Werity SHMEOCTo |22ocTol | 116d == XTRK-3/Grid PS P, Stan
ATRK-4 f G1/G3 Filament Regulatars PWWA, |
| | e6[o5unor [oguenos 1060 i - -
CHNRW2255 | KTRK-4/5 Power Mosfets Procurement 2E*|2EJUN D [10SEP D [139d 1 XTRK-4/5 Power Mosfets Procurement
CHMAZITT | KTRK-4131 133 Fil Reg Pwia Specification 026 JUM 01 |04 JAN 03
[crpnevzasn || % TRI-4431 433 Fil Reg Pyid Schematic 126 00N |03 AUG 01 [145d HTRI-4131 153 Fil Flieg Pva, Schematic
CHMW2IES | KTRI-G1A53 Fil Reg PWE Layout 42 %26 JUN 01 |02 OCT 01 | 106d , | X TRK-4HG1/53 Fil Reg PYWB Layout
CHMAZ392 | KTRH-G153 Fil Reg PAA PL 1026 JUM D1 |05 AUG 01 | 155d HTRK-4451 /53 Fil Reg P PL
CHR 463 | KTRK-4/51 133 Fil Reg PWa Verif Test Proc 10|03 AUG 01|16 AUG 01 | 157d I K TRI-4IGT G Fil Reg PAA, Verif Test Proc
CPMAZIGE | KTRI-4IG1IGS Fil Reg FYE Drill Drvg 2|030CT 01 [040CT 01 | 106d B XTRK-4#31/53 Fil Reg PWE Dril Dravg
CHRW2339 | KTRK-41G1 433 Fil Reg PWA Assy Drwg slosocTol (1 ocTor [111d = HTRK-HG11E3 Fil Reg P, Assy |
CHMW2395 |Procure XTRK-4G1G3 Fil Reg PWE 10[050CT o |18 0CT o [106d | E— g VT HTRK A I3 Fil He
CHRW2401 [ KTRH-4IG1 433 Fil Reg Py Kitting & Traveler Prep 2190CT01 [220CT01 [106d = HTHK 4151153 Fil Reg FWfJ
CHRW2404 | KTRK-4131433 Fil Reg WA Assembly 3/230CT01 [250CT01 [106d = HTRK 4151053 Fil Reg P"{
CHMW2407 | KTRE-4131 33 Fil Reg PWa Initisl 0 & Tuning 2|260CT01 |290CT01 | 106d =1 KTRK-4431 153 Fil Reg
CHMW2410 | KTRHE-431G3 Fil Reg PWA Stand-Slone Verify 5|300CT 01 |0sMOY 01 | 106d B KTRK-4431 133 Fi
ATRK-A F G264 Filament Regulatars PWWA,
| | 7rlzsaonm Jzomwov o | 9sd !
CHNRW2457 | KTRK-5/G2/54 Fil Reg PWA Schematic 026 JUn 01 [26 Jun o Reqy AL, Schemstic
CHRA2490 [ KTRH-5/52434 Fil Reg PWE Layout Szr|26 UMM MEOCTd | 95d ; | KTRK-50G2034 Fil Reg B La
CNMNW2439 | KTRK-5/32/54 Fil Reg Pywia PL 1[26JUM 0 |03 AUG 01 [158d HTRK-SIG2A54 Fil Reg P, PL
CHRM 457 | KTRK-5/52434 Fil Reg PWa Verif Test Proc 10|03 AUG M |16 AUG 01 |157d I X TRE-SIG2IG Fil Reg PAA, Verif Test Proc
CHRW2493 | KTRH-5/324534 Fil Reg PWE Drill Drawing 2M7ocTol [180CTo1 | 95d @ X TRK-SIG21G4 Fil ey PYWE D
CHNRW2496 | KTRK-5/52434 Fil Reg WA Assy Drwvg S190CcTo |[250CTo1 [100d E= X TRK-5/G2/34 Fil Reg W
CHMAZS02 | Procure XTRK-S/320G4 Fil Reg PWE 10[190CT 0 |01 Mov o1 | 95d Pracure HTRK—SIGE.
CHMW2505 | KTRK-SI32454 Fil Req Pywia Kiting & Traveler Prep 3|02 MOV 01 |06 MOY 01 | 95d = HTRK-5A52434 Fl
CHMW2S11 | KTRE-SIG2IG4 Fil Reg PWA Sssembly 3|07 MOY 01 |09 Moy 01 | 95d =RALLS erlel
CHMA2514 | KTRE-S32434 Fil Reg PyWia Initisl S0 & Tuning 212 MoY 01 13 Moy o1 | 95d B HTRK-5452,
CHMW2E1T | KTRE-SIG24G4 Fil Reg PWA Stand-Slone Verify 514 MOV 01 |20MOoY 01 | 95d = X TRk
Transfarmer Subassembly
| | »ls0aucot [2ssepon [122d
CHN1 513 | Taraids Xiormer Design/Fak Drvg | 1olsosucor [13sEror [122d E Toraids Xformer Design/Falb Drvg
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1D “E“""H’“ s S‘“E F‘“‘g' Float T - T S T T T e T T T L T
CHMAWHS1E | Cup Core Hfonmer DesigniFak Dy 103 AUz 01 [14SEP MM |123d (= Cup Core Kformer DesigniFab Dravg
CMM 300 [ Winde Toriod Xformers (xS+4sp) Bl145EP 01 |25SEP O |122d EWinde Toriod Xformers (x8+4sp)
MM 306 [winde Cup Core Kformers (x2+2sp) 3[17SEP M [M19SEP M [123d ﬂWTndE Cup Core Hfﬂrmers (x2+2sm
CMEAA 309 | Stake & Tape Cup Core Xiormers S[20SEP M [26SEPOM 123 = Stake & Tape Cup Core Kformers
CHMAM 321 | Yacuum Impregnate Toroid Xformers & CCost 22 sEP D1 |2FSEPM |M22d I\-’acuum Impregnate TDFDId Hformers & CCost
CHMA 315 | Assemble Hiormers into Cup Core 1|27 SEP M |27 SEP MM [123d lﬁssemble HfﬂrmerS it Cup Can‘
ChW 303 [ Complete Assy & Inspect of Toroid ¥formers 1|25SEP M [25SEP M |122d 1icomplete Assy & Inspect of Toroid Kiormers
#TRK Assembly & Test
| | 113]osduLon [zzuanoz | EZdu:I S : : =
CHRWPO 4 | Proto XTRK-4 P Schematicd ayout S[OGJUL M |09 aUGOT | d4d Prota xTRH-4 PYMA Schematic/Layout
CHMWPO T | Proto $TRK-4 FyWE Procure/Fab S04 01 [16AUGOT | d4d E Proto XTRK-4 P¥WH Procure/Fah
CHMWPO20 [Kit & Assemble Proto XTRK-4 PWL, 7 auz o [ AU m 4d DKt & Aszemble Proto XTRE-4 PYA
CHMAPO23 | Assemble Proto ¥TRK Sensor w/TENRAS Elemerts 2[22auG 01 [23 AU M 4d Mssemble Proto KTHH Sensur wTEMRAS Elements
CHMAPOS2 | Setup & Perform Yacuum Test on Proto XTRK 3|24 AU 0 |25 AUG M 4d B Setup & Perf':'rm Va':uum Test on F‘rmn HTRK
CHMWPO2E | Setup & Perform Yibe Test on Proto XTRK 32000 |3 ALG M 4d 0 Setup 8= F‘erfﬂrm Wibe Test an F‘rnt-: HTHK|
CHMMWPO29 | Setup & Perform PEY Life Test on Proto XTRK s[04 SEP D [10SEP M 4d = Setup & F‘erf':'rm PEY Llfe Test on Prato XTRK
CHMWPO3S |Prototype XTRK Testing Complete i] 10 SEP M1 4d #Prototype XTRK Testing Complete
CHMAZ4 3 [ Mount Gauges (241, PEY to Baseplate 016 JaM 02 [15JaM02 | B2d Mourt Gauges (x4), PEY to Baseplate
CHMW2416 [Install Collector Shields to GaugeBaseplate 116 8N 02 [16JanN02 | 62d Ilnsta" Collector Shlelds to GaugeBascpls
CHEW2449 [Install Dome & Complete &8sy 117 JaN 02 |17 Jan02 | 62d llnsd,all D':'”'"? & Cnmplete Azsy
CHMW2452 [ XTRK Detector Subassy Complete 0 17 JanN 02 | 62d < ¥TRK Detector Subszsy Complete
CHPA245S | KTRIC Buildup wiFvss & Temp Solder Connections J[18.0aMN 02 |22 JAN02 | E2d B X TRH Buildup wePbs & Temp Solder
CHRAW24TE | XTRK Senzor Ready for Rl Integration 0 22 )80 02 G2d 4 XTRK Sensar Ready for My Integrati
Mywhd Electronics (EBCOR)
| | 1galo6Jun0l [10APROZ | o jee : : : | =
CRMWE251 | XTRK PWA's Ready for Mext Higher Asey | o] [20 wow 01 | 95d & KTRK PYWA's Ready for Mext Higher Assy
Enclosure & Misc. Details
| | as]oarepoz |osaproz | 6 E—
CHMW2E50 | Design EBox Electronics Enclosure 20|04 FEB 02 |01 MAR 02 il == Design EBox Electronics Encl
CHMAZEST | Maching EBox Pieces (x6) @@ Yendar 15|04 MAR 02 |22 MAR 02 G == Machine EEIDx F‘Ieces [
CHMW2EET [ Plate EBox Pieces () @@ Yendor 10 |25 MAR 02 |05 APR 02 il =3 Flate EEI':'X F‘Ieces [
CHMW2EGY |Receive & Inspect EBox Pieces 1|06 APR 02 |05 APR 02 il IReceive & Inspect
EBox-1 / LWPS PiWA,
| | 150[o50un01 [1ameroz | 240 - - - !
CHNMW2504 |EBox-1 LWPS PWA Schematic sleeaun o |09 aucm 1554 EE'DXﬂ LVF‘SIF‘WA Sclhemaﬁc
CHRW2SOT [EBiox-1 LYPS PWE Layout 128*[26JUN D1 [12FEBD2 | 24d . . : : 1EBox-1 LVPS PYWE Layout
CMRA 478 | EBoe-1 LYPS P, Vit Test Proc 10| 0% AUG 0T |16 AUG 01| 159d EBox-1 LR FYVA Werif Test Proc
CHMAM 451 | EBiox-2 AD-DdA Cony PR Werif Test Proc 10003 UG 01 |16 AUG 0 |153d EBax-2 A/D-Dif Canw P Yerif Test Proc
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D ““'5“""':]‘;“ e ““E F‘“‘g‘ Y 0 Y 1 S B
CHMA2516 |EBox-1 LYPS PAa PL 110060 10 a0G 01 | 1554 |EBim:-1 LWPE Piais, PL |
CHMW2S10 |EBox-1 LYPS PYWE Drill Drasving 2[13FERD2 [14FERO2 | 24d DEBo:-1 LWPE PVWB Divill Diranving
CHMW2S13 |FBox-1 LYPS PVWA Assy Drawing 3[1sFERO2 [19FEBO2 [ 31d BEBox-1 LVPS FWA Azgy DraWI
CMM2519 |Procure EBox-1 LYPS POVE 10|1SFEBDZ |25FEBDZ | 2d4d IZ‘F'r-:'cure EBax-1 LVPS PWEI
CMMyW2055] | EBox Board Interconnect Definition S|20FEB D2 |26 FEBOZ | 23d [ EBox Board Irrterc-:nne-:t Deflr
CHMW2525 |EBox-1 LYPS VWA, Kitting & Traveler Prep 3l26FERD2 [25FERDO2 [ 24d 0 EBo:-1 LVPS FWA Krttlng &7
CHMMW2525 |EBo-1 LYPS Pyvyd, Assembly 3|01 mMaR 02 |05 MARDZ | 24d B EBa:- 1 LWPs PWA Azsemb
CHMW2531 |EBax-1 LYPS PV Intial Checkout & Tuning 2|06 MaR 02 |07 MARDZ | 24d 1 EBicx- 1 LWPS PWA Inrtlal CH
CHMW2534 |EBox-1 LYPS Pyvya Stand-Slone Yerification 5|08 MaR 02 |14 MARDZ | 24d E1EBox-1 LVPS PiA, Stand
EBox-2 / AD & DfA Converter PYWWA, |

| | t66[o5 om0t Josaproz | ad , , : , !
CMMy2547 | EBox-2 A/D-Déf Cor PYyA Schematic 1]26 JUN O |03 AUG 01 | 135 8 EB0x-2 AD-DIA Conv FVA Schematic | |
CHMMW2557 | EBox-2 AJD-Dis Cony PYWE Layout 136* 26 JUM D1 |26 FEB 02 Bd - ; | 1EBax-2 AD-DiA Cony P Lg
CHMW2557 |EBox-2 AD-DVA Conv PYWa, PL 12600 m |03 A0 01 [156d EBo:-2 AD-DVA Coree Piis, PL | | |
CMMW2SE7 | EBox-2 AJD-Dia Cony PYWE Drill Drawing 2|27 FEB D2 |25 FEB 02 d 1EBo:-2 AJD-Dis Cony FYWE O
CHMMW2S77 | EBox-2 AJD-DiA Cony PYWa, Assy Drawing 3|01 MaR 02 |0SMAROZ | 15d B EBo:- 2 A0 DIA Cany PWA
CMMW2597 | Procure EBox-2 A00-Dus Conv PYWB 10|01 MAR D2 |14 MARDZ | &d = Prncure EEI-:ux 2 AD- DIA
CHMW2E17 |EBax-2 AJD-DUA Cony PYWa, Kitting & Traveler Prep 114 mMarR 02 [14MaRD2 | Sd IEEI':'x 2 AD- DIA Conv P
CHMW2E27 |EBax-2 AJD-DiA Cony PYWa, Assembly S[1smar02 [19MaRD2 | Sd o EEIDx 2 AJD D/, Conv P
CHMW2E57 | EBox-2 AJD-DuA Cony PYWa, Initial CA0 & Tuning 2|20maR02 |21 MARDZ | Sd ﬂEElnx 2 A!D D/, C-:unv A
CHMW2E47 |EBax-2 AJD-DiA Cony PYWA Stand-Slane Werity S|22marR02 |26MaR02 | Sd EIEBox-2 AD-Di Con
CHMW2512 [ Changeout LL FR. Dua & A on EBox-2 Py, 3|29 MAR D2 |02 APR 02 il TChangénut LL F,It L.
CHMMW2515 | ReTest EBox-2 AJ0-Dra Cany Fyis, 3|03 APR 02 |05 APR D2 Bd I ReTest EBox-2 AD
EBox-3 / Digital Controller PYWA,
| | 167[2800mm Josapro2 | 7d I I | : : : :

CMMW2E51 |FPGA & Mon-Rad 1553 RT Procurement B4 * |26 JUM O1 |01 MO 01 | 85d . |FPGA & Mon-Rad 1553 RT Procurement
CHMMW2E43 |EBox-3 Digital Control PyYva, Schematic Sl29Jun o (o9 AUGOl | ddd EE'DX 3 Dlgrtal Control FWA Schematlc |
CHMM2E45 |EBox-3 Digital Contral PWB Layout 116* |03 aUG 01 |25 JaM02 | 14d 1 EB0z-3 Digital Control B Layout
CHNMW2E55 | EBox-3 Digital Control Py, PL 3oz auc o (o7 aucol [1sodf (P EBox-3 Digit=l Cartrol Py, PL
CHMW2E49 | EBox-3 Digital Cantral FYWE Drill Drasving 2(25Jan02 |29 Jan 02 | 14d 1 EBox-3 Digital Cortrol FAYE Drill Draved
CHMMW2652 |EBowx-3 Digital Cortral PWa Assy Drawing 5|30 JaM02 |0SFEBODZ | 29d EEIDX -3 Digital C':'rrtrnl PWA ASSY [y
CHMW2ESE | Procure EBox-3 Digital Cortral PyvvE 10|30 JAMDZ [12FEBOZ2 | 14d Procure EEI':'X 3 Dlgrtal Contral P
CHMMW2E61 |EBox-3 Digital Contral B Coupon Test @) GSFC 10[13FEBO2 |26FEBDZ | 14d E=IEBox-3 Dlgrtal Control F‘WEI oo
CMMW2EES |EBox-3 Digital Cortrol PYYA Kit & Traveler Prep 1|27FEBO2 |27 FEROZ | 14d IEBo::-3 Digtal Cc'rrtr':'l PWA kil
CHMMWREET [EBox-3 Digital Cortrol PYyA Assembly S|2AFEBO2 |04 MARDZ | 14dd EBox-3 Digital CDrrtrDI FWA A
CHMMWERETO [EBnx-3 Digital Cortrol P, Initial ©i0 & Tuning 7{0SMARDZ |13 MARDZ | 14dd =] EEID>§ -3 Dlgrtﬁ,ll CDrrtrDI.PW
CHMyW1 484 | EBoe-3 Digital Cortrol PYWA Verif Test Proc 1011 MAR D2 |22MARDZ | 7d =1 EBio-3 Digital Cortrol P
CHMW2E73 | EBox-3 Digital Cortrol VWA Stand-Alone Verify S|2smar02 [20mMaR02 | 7d B EBio:-3 Digital Control
CHMy2245 | Chanoeout LL FR. 1553 RT on Dicgital Cortrol PV, 3|01 apr D2 |03 APR D2 7d hChangnjwut LL Fit. 13
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[ ITTTT]TT]] IIIIII|IIIII EINEEEEENEEEEEEEENEEEEE
[ crinnaizzss | ReTest EBox-3 Digitsl Control P, 3|04 APR 02 |08 APR 02 7d @ ReTest EBox-3 Dig
EBox-3 PYWA FPGA
| | solozaucm [1zocTo [103d =
CHMAY2E45 | EBoe-3 FPGA Design 20(03 AU 01 |30 AU 01 |103d [EB0x-3 FPGA Design
CMMW2E48 | EBox-3 Digital Control FPGA Coding 30031 AUG 01 [120CT01 | 105d ! EBni-3 Digital Contral FPGA Coding
EBox Assy & Test
| [ olossaproz [1osproz | 6d I
CHMNW2233 | Assemble 4-sides of EBox Enclosure 1|09 APR 02 |09 APR 02 Gl | Azzemble 4-sides
CRMW223E | Temporary Stack EBox PWAS into Enclosure 1|10 APR D2 |10 APR 02 il ITempurary Stack
Intra-Mvyhd Cables
| | 16lozausm |24 sucon [15aa] [P
CHMW2E20 | Design RWS E-Box IF Cakle slozaus o (0o ausod |150d | [P Desian RWS E-Box IF Cable
CMRWY2E25 | Design XKTRK-EBox UF Cable 1 5|03 AUC 01 |09 AUG01 |155d | A Design XTRK-EBox IF Cable 1
CHR2ES0 | Design XTRK-EBox IF Cable 2 5|03 2UG 01 |09 AUG01 |155d | | Design XTRK-EBox IF Cable 2
CHMW2E14 [ Complete FWS-EBox Cable Fab Duwgs Sl10AaUG 01 |16 UG 01 |159d O Complete RWE-EBox Cable Fab Dwos
CHRW2E1T | Complete XTRK-EBox Cable Fab Dvegs 1 Sl10AaUG 01 |16 UG 01 |159d & Complete XTRK-EBo: Cable Fab Dwgs 1
CHMW2E24 | Complete XTRK-EBox Cable Fab Dvvgs 2 Sl10AaUG 01 |16 UG 01 |159d E Complete KTHK EEIDx Cahle Fab Duvgs 2
CHMW2E1T | Fabricate RyWS-EBox LF Cable 517 AUG 0 |23 80301 |159d O Fabricate RWS EEIDX IF Cable
CMMW2822 | Fabricate XTRK-EBox IF Cabile 1 517 UG 0 |23 AUG 01 |1594d = Fabrlcate HTRK EEIDX IF Cahle 1
CMMW2827 | Fabricate XTRK-EBox IF Cable 2 517 UG 0 |23 AUG 01 |1594d = Fabrlcate HTRK EEIDX IF Cable 2
CHMMW2811 | Test RWS-EBox IF Cable 1[24 8UG 01 |24 AUG D1 | 1594 lTES* FWS EBc:x lJF Cable |
CMMW2816 | Test XTRI-EBox IF Cabile 1 1[24 8UG 01 |24 AUG D1 | 1594 lTES* HTHK EBo:x mr Cable 1
CHMW2E21 | Test XTRK-EBox IF Cable 2 1]24 8UG 01 |24 UG 01 | 1594 | Test KTRK-EBOx IF Cable 2
Myl Parts Procurement | | ‘ ‘
| | ogfotmav ot [o2danoz |145q e - - :
CHMM2155 | Select & Procure Magnet (Hourseshoe) 001 &Y 01 |26 JUN 0 & Procure Magnet (Hourseshoej ‘
I 2854 Mon-Rad 1553 RT & FPGA Procuremert G4 * |26 JUM D1 |01 MO 01 | 92d 'N':'n Rad 1553 RT & FPGA Procuremert
CHEW2135 [ Multiplier Procurement 4026 JUN M |28 SEP D1 |126d Littiplier Prncuremerrt
CHRW2252  [RWWS-4 Power Mosfets Procurement 26*[26 UMD |MOSEPOY [137d FAMS-4 Powver Mnsfets Procuremert
CMMAM 260 | Solenoid Procurement 40003 AUGO1 |22SEPM | 17d [Solenaid Pracurement
CHMWA 312 |Ferrite Cup Core Housing Procuremert 20|03 AUG 01 |30 AUG 01 [141d | | (FEFerrite Cup Core Housing Procurement
CHMA1480 | Procure Shipping Cortaines 1303 AUG 01 |21 AUG 01 | 233d | == Procure Shipping Corrtalner|
CHMAZ 55 | Procure lon Source Feedthrouagh & Cerarmics 003 20G 01 |16 &G 01 M Frocure lon Source Feedthrough & Ceramics
CHMW2S1S  |Receive Dv& and &40 Flight Parts 0|03 0EC 01 * 850 5 Receive VA and &0 Flight Parts
CHRWZ2280  |Receive 1553 Flight Parts 002 Jak 0z * 70 » Receive 1553 Flight Parts
MYt Assembly & Test
| [ 71l10aproz [2zano2 | 6d ————
CHMM2E33 | MM Subassemblies Complets | o] loaproz | Gd @NAM Subassemy
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ity by o [AU0G [SEP [ OCT [HOW [ DEC | JH | FEE | WAR | WFR | WAY [JUN [ JOL | MG | SEF | 00T [ HOW |

i Ve E 0 Dur | Start Finish |Float W T T T T O T L L L L LT LT LTI
CHMY 420 M System Testing 15|11 APRO2 |01 MAY D2 | fd MR Zystem Testing
R A0 Meed SIC Simulstar * 1] 30 APR 02 0 Meed SIC Simulstor *
R 4241 M System Calibration® 20(02 May 02 |3omMav 0z | Bd JIMWM System Calibration®
CHM 493 Diz-Aszemble MM & pull PYYA's 2|31 May 02 |03 Jun 02 Gl Diz ASSemble NWM 8= puill FiA's
MR 496 Py, Cleaning & Final ONR Inspection 1[04 JuM 02 |04 JUW 02 il IFWA Cleanlng & Flnal OMR Inspe
CHR 439 Py Staking & Cure 3|05.Jur 02 |07 JUN 02 Gl HPWA Staklng 3 Cure
CHR 502 Post P, Staking Cleaning & Inspect 2HM0JUM 02 |11 JUN 02 Gl IPDﬂ FWA ﬁaklng Cleanlng &1n
MR 505 P Wiarm-up & CC Dip ! Cure 2HM2JuM 02 |13 Jun 02 fid IPWA Warm up & CC Dip ICure
MR S05 My P Final Post-CC Inspect 1[14auM 02 [14 JUn 02 fid IW\'M PWA Flnal F":'st cC Inspe
CHPA 440 Final Flight Azsembly * 517 JUMDZ |21 Jun 02 it mFinal Fllgm Assemhlv | |
CRIRNA 450 Final byt End-ttem Testing 20|24 Jup 02 |22 JUL 02 fic B Final MWM E.nd fem Tes
MYk Ervironmental Testing
| | zzlzzaoioz |21 80502 | 250
CRIRNA 453 Prep & Transport to Eny. Test Site 2|23 UL 02 |24 JuL 02 7d IPrep & Transport to Ers
MM 456 R ERIVEMC Setup & Testing Sl2sJauLnz  |30JuL o2 i mriAhA EMIEMC Setup &
CHM 459 R Magnetic Induction Setup & Testing 23 ULz M AUG o2 i A Magnetics Inducti
CHM 513 Myl EMLVEMC Test Report S|l3JuLnz |06 aUG02 | 35d a] MWM EMIEMC Test R
MR 462 Mt Pre-vibe Functional Testing 1|02 80502 (0280302 | 7d va Pre- Vlhe Functlc
CHR 507 Myt Wag Induction Test Report 5|02 AUG 02 |05 80302 | S4d o MWM Mag Inductlon 1
CHR 465 Myt Random Yibe (3-Axis) Setup & Testing 2|03 AUG 02 |05 AUG 02 7d IMNM Randnm Vlhe I:~
CHRY 465 Myl Shock Setup & Testing 1|08 AUG 02 |06 &AUG 02 7d IMNM Shuck Setur:' &
CHR 495 Myl Random YibrationTest Report 5|06 AU 02 [12 8UG02 | S2d o Nwm Randnm Vlhra’l
MM 47T Myt Post-Yike Functional Testing 107 AUG 02 |07 &UG 02 7d IMNM P':'st Vlbe Func
CHR 495 Myl ShockTest Report 3|07 AU 02 |09 aUG02 | S2d HMWM ShnckTest Her:
R 471 M Thermal Yacuum Setup & Testing 7|08 AUG 02 |14 UG 02 Gl o MNM Thermal acu
CHR 453 Post T% Ambient Functional Test 1015 AUG 02 |15 &UG 02 fil IPDst TV Amblerrt Fu
CHR S0 M T Test Report S5 AUz 02 |21 aUG02 | 254 o M"-'M TVTES’f Hepc
CRMA 474 My Physical Properties 116 &G 02 |16 &UG 02 7d IMNM thsmal Prop
MM 459 Prep & Return Myshd to LITD 117 AU 02 |17 &UG 02 Gl IF‘rep & Return Mty
MY 456 Burn-In Functional Test (Meet Cum 200 Hrs) 219480302 (2080302 | 5d 1Burn- In Fun-:tmnal
CHE S04 Myt Physical Properties Report M9 AUz 02 |21 a8UG02 | 254 1M Physical Prog
BCEASSE Test Equipment
| | 1o0]o1aomo1 Jozuanoz [1580 '
Electronics
| [ 3tlotounor [17 SEP 01 [ 1300 et=m=
CHMWH 200 | BCEAGSE Elec DesigniSchematic o0 JUMoT |22.0um m I55E Elec DesigniSchematic
CHMAM203 | BCEAGSE PWE Layout 025 Juk 01 (27 JUuW IGSE F'WEI Layout
CHMW 254 | BCEAGSE IPL 1 (26U 01 |03 8UG 01 |154d H E'CEIGSE PL
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T _ JIJL| [T SEP JOH
1D Description Dur Start Finish  Float b= Ti 7w o o B o o [ o o7 o [ = T e i e o Jo o [ Bl o [= [
CHMZ10 | RWS BCE PYis, Assembly/Test 15 13 A0 01 |31 AUG D1 |149d I RE BCE PR Sesembly Test
CHRAH 265 [rhatd GSE P AssemblyiTest 151340501 [31 AUG 0 [149d I v GEE PR, Azsembly Test
M 268 IvM GSE Pis AssemblyiTest 15|20 280G 01 [10SEP M [142d ;I::NIM GSE P, Assemhlvﬂ est
CHMAAI 240 | HTRK BCE PWa, AssemblyiTest 20|20 800 |17 SEP 01 | 139d HTRK BICE FYA AssemblyTest
Cables
20|03 suG o1 [30 UG 01 | 2380 ————

ChI1555 DesigriFab EMl-specific Cables 5|05 A0 0M |08 ALGM | 220d = DresigniF ab EMl-specific Cables
ChI ES DesigniFab TW-specific Cakles 10|03 AUG 01 [16 AUG 0 [ 2244 I Desion/Fab TY-specific Cables
CHM 245 [FS BCE Test Cable Design 2|03 A0 01 |06 AUG0 |163d = RS BCE Test Cable Desion
CHMAM 251 | KTRK BCE Test Cable Design 10|03 AUG M |16 AUG D1 1504 I X TRH BCE Test Cable Design
CHMW 283 [rhAM GSE Test Cable Design 2|03 A0 01 |06 AUG0 |163d =1 R 3E Test Cable DESIgn
CHMWH 286 IV GSE Test Cable Design 10|03 20G 01 [16 AUG 01 [153d I [ GSE Test Cable Design
CHRWAED | DesigniFab TV-specific Cables 10|05 AUG 01 [16 AUG 01| 2460 — DESIQH,JF ah T%-specific Cables
CHMWS25 | DesigniFab EM-specific Cables Tlosalsm 158030 | 241d ) DesigniF ek EMI-specific Cables
CHMW 248 [RWS BCE Test Cable FabidssyTest s|oF&aUzm 138030 |163d = RS BCE Test Cable FablAzsyiTest
CHMA 293 | N GSE Test Cahle Fabidssy/Test slo7F AUz M (13 AUG M | 163 = hhAM GEE Test Cable FabidssyiTest
CHIY1 296 I'vM GSE Test Cable FabifssyiTest s AUGmM 23 A0G 0 [153d B 1M GSE Test Cable FabidssyTest
CHMM 272 | HTRK BCE Test Cable Fabidssy/Test 10 17 &G 01|30 AUG 01| 1500 == < TR BCE Test Cable FabisssyiTest
fechanical

| g0los Lo [zasEPm [130d | !
CHM142 | Mech RWS BCE Detsiled System Design O{0sJUL 01 19 JuL o1 flech RS BCE Detailed System Design
CHMW154 [ Mech XTRK BCE Detailed System Design O{0sJUL 01 19 JuL o1 Jlech XTRK BCE Detalled System DESIgn
CHEAA139 | Mech IWMIMAM GSE System Design 0fo9JuL o1 [20JUL 0 Jrect romnvm GSE System Design
ChMR141 | Mech MM GEE Detailed Design 20|03 AUG 01|30 AUG 01 | 128 Mech IMMAM GSE Detaied Desion
ChMR148 | RS BCE Mech Fabifesy 0103 AUG 01 |16 AUG O RYWS BCE Mech Fabifssy
CHMA151 | HTRK BCE Mech Fabifissy 0fozFAUG M [16 AUG M HTRK BCE Mech Fabifssy
CMIVI236 | IVM GSE Mech Fabitssy 1017 SEP 01 |28 SEPO1 | 128d =11V GSE Mech Fahihssy
CHRA 233 [ R GSE Mech Fab Modsidssy 1017 SEP D1 [28SEP M [130d e M GSE Mech Fab Modsidssy
G5E Software

| 9526 JUN D1 [18DECO1 | 78d | | | | ]
CHIY1516 I'vM GSE Software g5|26JUMD1 MEDECOT | 7ad : | | | 1140 GEE Softwars
CHMA136 | M GSE Software g5|26JUMD1 1EDECO! | 75d 1MW GSE Software
BCE/GSE Procurement

| sn|ozauc o [2asEPm [126d !
2724 Procure 1M Connector Saver's 0|03 A0 0 |28 SEP O Procure IV Connector Saver's
ChM®M145 | BCE COTS Enclosure Procure 003 AUG 01|16 AUG 01 BCE COTS Enclosure Procure
CHMAA 220 | BCERZSE PYWE Fabrication 603 AUG M [10A0G 01 |1444 BCEIGSE PAB Fabrication
CREY2521 | Procure M Connector Saver's 0|03 A0c 01 |28 SEP 01 Procure MAM Connector Saver's
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CHRW 257 | Procure WS BCE Piece Parts 0[06 &G 01 31 &AUG 01 ﬂP:rlﬂcure RS BCE Piece Parts
CMMW1230 | GSE COTS Enclosure Procure 1031 UG M |14 SEP 01 | 126d GSE COTS Enclﬂsure Procure
BCE/GSE Assembly & Test
| 7aloaseP 1 [ozusmoz | 7sd —
CHMA 213 | RWS BCE Final Sesy S|04SEP O |M0SEP DY |149d @ RS BCE Final Assy
CHMW1216 | XTRK BCE Final Assy sl1gsEP 0 |24 SEP 01 [139d BHTRK E'CE Flnal Assv
M1 242 Ivh GSE Fingl &zsy Sl ocTol [oSocTol [128d 01 GSE Finial Assy
CHRA 239 [ AW GSE Final Assy sl19pECc [o3Jamoz | 75d ESIRAM GSE Final Assy
MY Delivery
| 23|21 800G 02 [235FPoz | Sd Elj
CRMA S0 M Schedule Reserve Cortingency 22|21 AUG 02 (20 SEP D2 Sil MM Sichig
CRIMyH 402 Pack & Ship MM to HAFD 1|23 5EP 02 |23 SEP 02 sd | Pack & Sh
Specifications / Docurmentation / Analysis
| 40|01 N [2asEPo | a7
CMMAM2E3 | Preliminary M ICD 0#|01 JUM O [13 AUG 01 Prefiminary MaAM ICD
CHMWH STE Prefitn Mt Thermal Analysis O*|o9JuL o1 |07 AUG 0 Prelim tsmd Thermal Analysis
Ch&11104 CIMDI Mt FIMEA, 40|03 A0G 01 [28SEP M | 47d L‘INDl FiAmA FRES,
Cha11110 Preliminary Myt EEE Parts List 0f03A0G 01 |16 AUG 01 Prefimirary fih EEE F‘arts Lizt
CHaT1116 Preliminary M Materials List 0f03A0G 01 |16 AUG 01 Predimirary MWM Materlals Lizt
ChA11125 CIMDI Cortaminstion Control Plan slozaucol |0gaucod | g7d f BTN C':'ntamlnatlﬂn CDrrtrDI Plan
CHMA 266 Firal M ICD Modifications 30|03 AUG 01 |14 SEP 01 O Flnal f\lWM ICD Mndlflcaﬂnns
ChRA 579 Prelim M Mechanical Stress Analysis 10|03 AUG 01 |16 AUG 01 | 204 FRPrelim MW Mechanlcal Stress Analysis
MM 552 Final Mittd Thermal Analysis 2403205 01 (3 aUs0 | 18d Final NWM Thermal Analvs18|
CRMY 585 Firal Myt Mechanical Stress Analysis 16|04 SEP 01 |25SEP D1 | 18d B Final MM Mechanical Stress Analysis
Review Prepartion & Support
76|31 May 02 [17 SEP oz ad : : :
CRIMVH 5400 Pre-Environmertal Review @ UTD-MA Prep 1031 MAY 02 [13JuM02 | ¥d Pre-Environmental Rewview @@
CRIMVH 543 MM Pre-Environmentsl Revier (PER) 114 UM 02 |14 JuM 02 | 3d I T F‘rE-Enwrnnmental Rew
CRIMVH S0 Pre-Ship RewiFunc Cont Sudit @ UTD-hh Prep 10|03 SEP 02 * |15 SEP 02 &d = F‘re Shm R
CRIMH 563 MM Pre-Ship Review: (PSR @ UTD 1|17 SEP 02 |17 SEP 02 ad MM Pre-o
Mwhd Nerification £ Procedures
| anloz UGt [25sEPo1 | 2249
ChH&11128 Rt v erification Matrix 20|03 AUG 01 |30 AUG 01 | 67d | (M Nerification Matrix
Cha11134 Kyt Ervvironmental Test Matrix 20(03AUG 01 (30 AUG 01 | E7d | A Enwrﬂnmerrtal Test Mz
ChA11143 Draft My erification Procedures 40|03 AUG 01 |25SEPO1 | 47d braﬂ MM ‘v’erlflcaﬂnn F‘rﬂcedures
Chai114a Final MM erification Procedures 1]03 ADG 01 |03 AIG 01 | 244d | | Final MAM erification Procedures
Y2851 M EIT Yac Test Proc @ Ambiert wion Source 103 AUG 01 [03 AUG 01 | 155d | |MWMEIT Vac Test Proc @ Ambiert wilon Source
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Act Activity Rem | Early Eary [Total|l ﬂojc I m
10 Description Dur Start Finish  |Float ForamTm [ |2? 5] |1|:| |1? Fx ||:|1 EE S |29 = |12 B |23 [&@ |1n [Pl |:|1 |n? |1.¢ |l |:aa i |11 |1a |zs [ |11
CMMA1427 | M EIT Functional Test Proc (Over Temp) 20(03AUG01 |304UG 01 |155d %W BIT Functional Test Proc (Crver Temp) |
CRM 433 MM EIT Calibration Proc (Over Temp) 40|03 AUG 01 |28SEP O [150d 'NUW EIT Ca"bra‘ﬂﬂn Proc (Over Temp)
CMMAT436 | Rt EMVEMC Test Procedure 20(03AUG01 |30 AUG 01 | 225d = A EM“EMC Test Prﬂcedure
CHM 439 MM hagnetic Induction Test Proc 20|03 AUG 01 |30 AUG 01 [ 2329 B Magneﬂc 'ndu'ﬂlﬂn Test Proc
ChMA1442 | MM Random Yibe & Shock Test Proc 20(03AUG01 |30 AUG 01 | 234d = A Randﬂm Wibe 2 Shﬂck Test Proc
CHMH 445 MM T Test Proc 30|03 AUG 01 [14SEP O [ 226d B ,TV Test F'rDF
CHMA 448 MM Phisical Properties Procedurs 03 &U3 01 |09 AUG 01 = M Phisical Properties Procedure
02 JUM O3 |14 JUN 05
CAA11075 Teacher Yorkshop in Dallaz, TX 10|02 JUM DS * 13 JUN DS | 492d
CAAT107E Teacher YWorkshop in Victoria, TX 1001 JUM D4 * |14 JUM D4 | 2524
CAA1 107D Teacher YWorkshop in Victoria, TX 01 JUM 05 * |14 JUN 05
266 |01 JUM D1 |27 AUG 02 -
IYM Instrument
| | 26601 wunm [o7 aucoz | 5o [ ]
%M Design & Fabrication
| [ 14626 JUN 01 |08 MAR 02 | 7o [ ]
M Drift Meter (DM)
| | a9lzewmovo [11reBoz | 4z ' =
DM Housing & Mechanical Details
| | 23|esmovor [osdamoz | o ::[:
CHIVI080 | 1vM DM Sensor Mechanical DesignDugs | 23zemovion Jossamoz | 6 I'/M DM Senzor Mechanica
DM Sensor Assembly & Test
| | &loaremoz [11FEROZ | 42d =
CHIV2348 | Aszemble DM Grid, Ring, & Grid Mourts: (7 Trim 4|04 FER N2 |07 FEROZ | 42d = Azzemble Dh
CHIV2E36 [ Stack Grids (5) & Collector Plates (4) on D BiP 1|08FEBO? |0SFERDZ | 42d | Stack Grics (3
CHIVEFI0 | Complete Final Sssembly of DM Sensor 111 FEBO2 |11 FEBDZ | 42d 1 Complete Fin
I'M Retarding Potential Analyzer (RPA)
| | aoloraamioz Jo1mar oz | zad E—
RPA Housing & Mechanical Details
| | 1s]oraanioz Jzsuanoz | 23d [E—
CHIVZE46 | IvM RP& Sensor Mechanical DesigniDgs | 1s]oraamioz Jesaanoz | 23d I I%/hf RPA, Sersar M
RPA Sensor Assembly & Test
I | | slosrepoz |01 maroe | 2ad =
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1D Description Dur Start Finish  |Float Fes e Tm (o0 [ e 10 |17 [ o7 [0 [ 1a [ e [0 |12 [19 [ [0 [0 [17 2 Ja1 [o7 |1.1 N Y K
CHIV2E19 | Aszemble RPA Grid, Ring, & Grid Mounts (x5) Trim 3|25FERO2 |27 FEBOZ | Z8d O/t =sen
CHIV2839 | Stack Grids () &Collector Plates (1) on RP& BIP 1|28FEB 02 |28FEBOZ | Z8d I 5tack
CHIV2E13 | Complete Final &szembly of RP& Sensar 1|0 Mar 0z |0 Mar02 | 28d Cam
[t Electronics
| | 118]260un 01 [290am0z | Sao [ !
CHIVITIS  |IvM PYWis's Ready for Next Higher Assy | o] |29 0am02 | 53d @ VM PWA's Reag
[%M-1 F RPADM Electrometers PUWWA
| | sofssuunot [1zoctor [121a) - ==
CMIY2725 | IWM-1 RP&DKM PWa Schemstic 2z M0t [0 aUG D1 [157d I'hd-1 RP2DM P Schemstic
CHIV2726 | IvM Board Interconnect Definition 003 a0G 0 |09 AUGm "M Board Interconnect Defintion
CHIW2728  |I¥M-1 RPADM PAWE Layvout 27*|03aUcm 11 SEPm |121d b1 P2 PAE Layout
CHIVZTIT | Ivh-1 RPADM Pava PL 1|07 AUG 0 |07 UG 01 [157d 11hA-1 RP2TM PO PL
CHIv273 | IVM-1 RPADM PWE Drill Drawing 2[125EP 01 |13 SEPO1 |121d 011 RRADK PAE Drill Drasving
CHIY2T34 | IVM-1 RPADM PWA Assy Drawing 3[14SEP M [18SEP DM [129d @ VA1 RPADK AL Azay Dravving
CHIY2740 | Procure V-1 RPADM PWE 1014 SEP M [27 SEP M [121d m— F'r':'cure ['/ha- 1 RPADM PWEI
CHIY2T46 | IvM-1 RPADM PWA Kitting & Traveler Prep 1(285EP 01 |28 SEP D1 |121d b1 RF'AJDM e, Krﬁlng & Traweler Prep
CHIY2749 | IvM-1 RPADM PWA Assembly FmMocTm |o3ocTm |121d [ hA-1 RF'A,JDM AR, f-‘fssemblv
CMIW2752 | IvI-1 RPSDM PWA Initial Checkout & Tuning 204 ocTm |0socTm |121d 011 RPADK PV, Initial Checkout & Tuning
CHIV2TES | i1 RPADM PYiA, Stand-Alone ‘erificstion S[0BOCT O [120CT01 |121d = IM-1 RPADM Pinis Stand-Alone Yerification
[hA-2 VPSS & BY Generator PWWA,
| [ &2[zsun01 [300CT o |109dn:| , ——
CHIY27E1 | IWM-2 LYPSRY Gen PYWA Schematic 2[28uM 01 [0B AUG 01 [155d I'vh-2 LYPSRY Gen PYWA Schematic
CHIY2TE4 | IVM-2 LYPSRY Gen PYWE Layout 3703800 |25SEPD1|109d Iht-2 L3Ry Gen P Layout
CHIVZTT3 | IVM-2 LVPSIRY Gen WA PL 1|07 200G m |07 a0G 01 [ 1550 1h-2 LVPEIRY Gan PYA PL
CHIY2TET | I¥M-2 LYPSIRY Gen PyE Drill Drawing 2|255EP 01 |27 SEPDM | 109d 1IVM-2 LWPSMRY Gen FiB Drill Drawing
CHIY2770 | IWM-2 LYPSIRY Gen PYWA Assy Dranving l2asEPm [o2ocTol [119d Eﬁ Ihi-2 vasmv Gen PWA Azgy Dravwing
CHIV2TTE | Procure IvM-2 LVPSIRY Gen PwB 10|26 SEP 01 (11 ©CcT o1 [109d = Pr':'cure -2 vasmv Gen PAE
CHIW2TE2 | IVM-2 LYPSRY Gen PYa Kitting & Traveler Prep F12ocTo 16 0CToM |109d O I'hd- 2 LyPSmY Gen P, Krﬁlng & Traveler Prep
CHIW2TES | IVM-2 LYPSRY Gen Pya Assembly FM7FOCTo |19 0CTm |109d O I+hd- 2 LVPSRV Gen PAL Aszembly
CHIY27EE | IWM-2 LYPSRY Gen PYWA Inttial C/0 & Tuning 2[zzocTor [230cTol [109d Blvh-2 LVPSR,V Gen PO, Intisl 0 & Tuning
CHIY2E03 | IVM-2 LYPSRY Gen PYWa Stand-Alone “erify S|240CTm |300CTM |109d = M-2 LVPSHRY Gen WA Stand-Slone Verify
h-3 / Digital Controller PAWA,
| | 11826 un 01 [29.08m02 | 53dn: : | | ]
CMW2794 | IWI-3 Digital Cortrol PYWL Schemstic l26JumM 0 |14 AUG01 | S3d IVM-3IDig'ﬂal Comfol P2, Schlemaﬁc | |
CMIW2800 | 1vR-3 Digital Cortrol PWH Layvout g0t 0380z m |27 Mool | S3d . : 11414-3 Digital Cortrol PWE Layout
CHIY2815 | IWM-3 Digital Control P, PL 1158030 |15 AUG 01 | 146d 1148-3 Digital Control S, PL
CHIY2809 | 1vM-3 Digital Control PYWE Drill Drasing 2[28 N0V 0 |29 MOV D1 | S3d o1/M-3 Digital Cortrol P Drill Drasving
CHIV2E12 | IVM-3 Digital Control PYWS, Aesy Dravwing SlaomMov i |oEDEC D1 | mad = vM-3 Digital Cortrol PR, Assy Drawi
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- 2001 2002
) neseription or | Stent | rien |rio | TS Tty e Lot pre o T T 1o T
ChIY2818  [Procure IWM-3 Digital Cortral PVWE 10 [30MOY 01 [13DECO1 | 53d B Procurs IvM-3 Digital Cortrol FWAB|
CHIv2E21 | IVM-3 Digital Cortrol PWWE Coupon Test @ GSFC 10 [140EC D1 |07 JAMDZ | 53d = I'hd-3 Digital Cordrol B Coupon Test @ GEFC
CMV2824  [1WI-3 Digital Cortrol PV Kit & Traveler Prep 1|08 JaM02 |0BJan02 | S3d ITwhd-3 Digital Cordrol PO, Kit & Traveler Prep
CHIV2827 | IVMM-3 Digital Control PYA, Lesembly 3[o9Jan 02 (11 JANDO2 | 53d 0)%-3 Dicital Cordrol WA Sssembly
CHIV2830 | IVW-3 Digital Control PYa, Initisl CA0 & Tuning 714JAND2 |22 048N 02 | S3d B2 1vM-3 Digital Control Py, Initial C/O & Tuning
CHIV2833 | IWM-3 Digital Cortrol PYWA, Stand-Slone Werify sl23uamM02 [29.8M02 | 534 O3)%h-3 Digital Cantrol PYA, Stand-Alone e
[hA-3 PYGA FPGA
| salozauc o [1zocT o1 [106d =
CHIV2797 | IvM-3 Digital Critrl FPGA Design 20|03 &UG 01 |30 406 01 | 1064 11%ha-3 Digital Critrl FPCA Design
CMW2806 [ 1%1-3 Digital Critrl FPGA Coding 30|31 AUG D1 [120CT 01 [106d ' (yhi-3 Digital Critrl FPGA Coding
[%M Bdechanical
| 35 [07 Jan 02 Josmaroz | 25 ==
CMIY 2625 I'vM DM Sensor Housing Machine & Plate 20|07 JAM 02 |0 FEBOZ2 | d6d == 11 DM Senzor Housing Machine & Plate
CMIY2E40 | IWM DM Detsils Maching & Plate 20|07 JAM 02 |01 FEB 02 fird = M DM Deialls Machine & F'Iaie
CHIY 2622 I"M RP2& Senzor Housing Machine & Plate 20|28 JANDZ2 [22FEBO2 [ 3d IVM RPA Sensur Hnusmg Machine &
CMIY2E37  |IWM RPA Detsils Machine & Plste 20|28J8M02 |22FEBOZ2 | 28d IVM RPA Details Machlne & Plate
CMIY2643  |[IWM Packsoing Design/Chwis 10|28 J8M02 |OBFEBOZ | 23d [/1 Packaglng Desngnmwgs
CMIV2E28  |IvM Mech Standoffs & Details Maching & Plate 20|11 FEB D2 |08MARDZ | 254 I'vM Mech Standoffs & Details Ma
ChIY 2631 I'vM Bazeplate Machine & Plste 20|11 FEB D2 |08MARDZ | 23d "M Baseplate Machine & Plate
CMIV2E34 | IvM Housing Machine & Plate 20|11 FEB 02 |08MARDZ | 254 I'vM Houszing Machine & Plate
%M Parts Procurernent
| B EEE R
CHIY2845 | GRID Materisl Procurement 026 JUn 01|26 JUn o platerial Procuremert
CHIYETE Procure Shipping Container 15|03 AUG 01 |23 AUG 01 | 209d | JE==RProcure Shipping Containg
M Assembly & Test
| 5511 Mar 02 |27 mav 0z | 23d
CHIY2T13 Mourd DM & RP& Sensor Subdasy's to v 1[11 mar 02 [11 MARDZ | 234 Ihdournt Db & RPA Sensor Subis
CHIVZT12 Connect Feed Theu Wires & Route (x7) 1[12maR02 [12MARD02 | 234 ICDnnec’c Feed Thru Nres & Feou
CHIVZT18 Stack up PA's & Temp Solder Wire Connects 1[13maR02 [13MARD2 | 234 IStack up PWA =& Temn Solder
CHIV2T2T Complete WM EnclosureiCover 1[14mar 02 [14MARDZ | 234 I Complete IVM Enclosurercuver
ChIYV1537 I'vM System Testing 11 1S MAR D2 |20MARDZ | 234 |:||vm1 Svsdem Testlng
CHIYV16E3 Meed SAC Simulator * ] 15 MAR D2 0 @Mesd SIC Simulstar = |
ChIY1540 I'vM System Calibration® 15| APR 02 19 4APRO2 | 23d %M Systerm Calibration
ChHIYV1612 Dig-Aszemble VM & pull PYL's 222 APROZ2 [23APROZ | 234 I Diz-Azsemble VM & ¢
CHIV1E18 PUYA, Cleaning & Finsl ONR Inspection 1|24 APRDZ [24 APR D2 | 234 [P, Cleaning & Fins
ChI 24 P, Staking & Cure 2|25 APROZ |26 APRDZ2 | 23d HPWA Staking & Cure
CHIV1E30 Post Pa, Staking Clesning & Inspect 1|29 APR D2 |29 8PR0OZ2 | 23d ‘ I[Post A, Staklng C
ChIY B36 P, Warm-up & CC Dip f Cure 2|30 APR 02 01 MAY 02 | 23d P, Warm Lp & C
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CHIW E42 I%M Pyyia, Final Post-CC Inspect 1|02 May 0z [o2may 02 | 23d b PVA, Final Post-CC Inspect
Chily'1 555 Final I%M Flight Assembly * 3 [03 may 02 (05 MY 02 | 23d o Flnal I'+hd Fllgl’rt Aﬂsemblv
il 567 Firal I''M End-tem Tests * 13 (09 May 02 |27 MAY 02 | 23d == Finl I‘fM Engﬂ rtem.Tests.*
[%M Ervironmental Testing
| | 2sloamay oz [oraunoz | 43g ==
CHIY 570 Prep & Transport WM to Env. Test Site 2 [28 may 02 (29 Moy 02 | 274 IFrep & Transport W to Eny,
CHIVSTS It EMUEMC Setup & Testing 3(30Mav 02 [ Juno2 | 27d It EMIERC Zetup & Testing
CHIY1576 I'vM Magnetic Induction Setup & Testing 2[(0zuM 02 [04.um02 | 274 1M Magnetic Induction Setu
ChIN G485 I'hd EMUEMC Test Report SloF UM 02 (07 JUMDO2 | SAd 0 [%hd EMUEMC Test Report
CMIY 582 I'vM Pre-Yibe Functional Testing 1[osJun02 [OsJumO2 | 27 1M Pre-Yibe Functional Tes
ChINE39 "/t by Induction Test Report 5|05JUN 02 |11 JUNO2 | S5d B %M Mag Induction Test Re
CHIY1 555 1M Random Vike (3-8xi5) Setup & Testing 2lo6un 02 |oFJunio2 | 27d 1M Random Yibe (3-Axis)
CHIY 555 I Shock Setun & Testing 1]0gJaun 02 |osJunio2 | 27d %M Shock Setup & Testing
CMIY1597 I'vM Post-Yibe Functionsl Testing 1[10Jun02 [1oJuno2 | 27 ||vm Post- Vlbe Functional T
CHIYETS I'vM Random YibrationTest Report sMoaun02 [14aum02 | 524 il IVM Randam VlbratmnTesi
s B2 "M ShockTest Report F10Jun 02 [12JuMn2 | s53d HIVM ShuckTest Repart
ChI% 591 I'vh Thermal “acuum Setup & Testing T UM 02 [17JUM02 | 3d a IVM Thermal Vacuum Set
CHI 00 Ivh Post T Ambient Functional Test 1[18Jun 02 [16Junn2 | 27d IIVM F":lst ™ Amblerrt Fury
CHIYVEZT It T4 Test Report SHEJUN02 |24 JUMDZ | 46d g IVM T‘v’ Test Hepnﬂ
ChIY1 594 I'vM Physical Propetties 1[19uM02 [19.un02 | 27d II\{M F‘hafsu:al I?ruper,tles
ChIY BOG Prep & Return IvM o UTD 1[200uM02 [20aUM02 | 324 IPreg & Return v to LTT
CHIY1E33 I'vM Physical Properties Report 2[200uM 02 [21aUM02 | 47d 1140 Physical Properties f
CHIYB03 I'vM Burn-In Functional Test (Meet Cum 200 Hrs ) Sl21aum02 [27aumn02 | 224 @ I''i Burn-In Functional |
[%M Delivery
| | az]zsaonoz [sraucoz [ 3 j:—
CRIW1645 I'vM Schedule Reserve Cortingency 22|26 JUn 02 |30.JUL 02 22d I'h Schedule Re
Chl1 603 Pack & Ship Wi to KAFD 1|27 a0z 02 |27 AU 02 il IPack & Shig
Specifications £ Documentation / Analysis
| | e3|maono [s1octm [ s
ChN1273 Preliminary WM ICD T JUM D1 (13 &Us 1d F‘reliminary I‘v'ru1 12D
CMIW1 279 Prelim I'vM Thermal &nalysiz 0*|09JUL M |07 AUG O Prefim M Thermal Analysis
R 1101 CINDI [+t FIEL, 40|03 AUG01 |28SEP M | 32 |C|ND| I'hd FMEA
ChA11107 Prelimirary VM EEE Parts List 0fozAUG 0 [16 AUG M Prefiminary ['vh EEE F‘aﬂs List
CHaT1113 Preliminary [vM Materials List 003 A0G 0 |16 205 01 Prelimiriary IVM Materlals Llst
RN 252 Prefim I%M Mechanical Stress Analysis 1003 AUz01 |16 AUz01 | B0d Prafim ['/i Mechanlcal Stress Analysiz
CHIY 276 Firal I%M 1D Modificstions 3014 AUG 01 |25 SEP O 2d Firial IVM ICD Mﬂdlflcaﬂﬂns
ChIN 255 Final I'vi Thermal Snalysis 15|26SEP 01 MEQCT O | 18d Finl ¥4 Thermal Analysis
M 268 Final ' Mechanical Stress Anslysis M7 OCTo |31 0CT M | 18d Final VM Mechanical Stress Analysis
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I;;t uensztrlit;n“]i';n pﬁ?_,T E:;E FE::; lﬁ::tl [ AUz ] SEF 2"3:'~:‘|21T [How [ DO I JAH | FEE | WMER | AFR | WAV |z:ﬂzu JUL | AUG | SEF | GET
[T |IIIII|IIII| [ ENEEREENENNINENENNEENENNINNEENENNENNINEEEED
Review Prepartion & Support
| | asleesproz [s6auco0z [ ad e
Y1 651 Pre-Environmental Rewview: @ UTD-IWM Prep 1026 APR 02 |10 MAY 02 | 33d Pre-Environmental Reviesy @ UTO
ChIV1 654 I'+M Pre-Environmertal Revier (PER) 113 may 02 [13May 02 | 33d IPwht Pre-Environmental Revier (P
CNIV1B5T Pre-Ship RewiFunc Conf Audit @ UTD-IVM Prep 1012 a0c02 |23 80602 | ad B Pre-Ship Re
I BRI IvM Pre-Ship Revies (PSR @ UTD 1]26 A0 02 |26 AUG 02 s | 1M Pre-Shig
%M “erification / Procedures
| [ 191]osauc o [1amavoz | asq |
ChIVET2 I+M T% Test Proc 20|03 AU 01 |30AaUG01 |4 :JWM T Teﬂ Proc ‘ |
CMY167S I'*M Phisical Properties Procedurs 1003 A0G 01 |16 AUG 0 | 22ad | [ERIVM Phisical F'r':'pertIES Procedure
CMIY 2701 I'vii-1 RPADM PVA Verif Test Proc 40|03 840G 01 |28 SEP M |126d -1 RF‘AJDM PWA Verlf Test Proc
ChiIV 2704 [+h-2 LWYPSRY Gen WA Yerif Test Proc 40|03 AUG 01 |28 SEP 01 [126d -2 vasmv Gen FWA Verlf Test Proc
CMN 2707 I'M-3 Digital Control PVYA, Werif Test Proc 10|03 AU 01 |16 AUG 01 | 156d | FRIVM-3 Digital Cortrol FWA Verlf Tesﬂ F'roc
ChL1 1137 Dratt WM Yerification Procedures 40|04 SEP 01 * |29 0CT 0 | 26d l:':lpraﬂ Ih Verlflcaﬂon Procedures
CHa11122 IWM Werification Matrix 200 0T [20cTo | 27d P 1 Verlflcaﬂnn Matrlx |
M1 1131 I'vM Ervironmental Test Matrix 20|MocTM |260CTM | 27d =1/ Erwvironmental Test hatrizc
T 543 It EIT Functionsl Test Proc (Owver Temp) 20|03 DEC 01 * |08 Jam 02 | 7od :ELIIELEIT Fundlnnal Test Proc (Cwer Temp)
I 546 IvM EIT Calibrstion Proc (Over Temg) 40|03DECO *|0SFEBO2 | &1d I''hd EIT Callbratlc'n F'r':'c (Over Temp)
ChIW 507 I"M EIT Yac Test Proc @ Ambiert 20(02 JANO2* (20 JaN 02 | 93d == |\ EIT Vac Test Proc @ Amibient
ChAT1146 Firal I''M Werification Procedures 40|15 MAR 02 |10 May 02 | 33d I:|::ZI Final M Vermca‘unn Procedures
Chh1 552 '+ Magnetic Induction Test Proc 20|01 APR 02 |28 APRO2 | 47d == M Magnetlc: Indu':tlnn Test Proc
Ch1 BED I+ Random “ibe Proc 20|01 APR 02 |28 APRO2 | 49d = M Fandom “ibe F'rcu: |
Chiv1 549 I'/bd EMVEMC Test Procedure 20[15 APR 02 |13 May 02 | 34d = v EMUEMC Test Procedure
1373 |02 APR 01|12 JaN 07 0 , , , , | —
A1 480 Preliminary Relighility/Safety Documertstion 9+ [0z apR 0t [15 &G o 3d Prefiminary ReliahiltySafety Documertstion
Ch&1 1053 USAF PDR Preparstion 016 JUL 01 |30 JUL 01 [mlSAF POR Preparation
Chi1 1058 USAF POR @ UTD 0l JuL ot |31 JuL o H=AF PDR @ UTD
CH&11062 MASA POR @ UTD 1|ozauzm [ozaucom | 17d) JMASAPDR @ UTD
CMAT10E3 Preliminary PR& Statement by Aerospace 0]03AUGD1 |23 AUGD f— F‘rellmlnarv F'R:& statement by Asrospace
Cha11095 Pert Azsurance Implementstion Plan 2|03 AUG O [31 AUG M 1] Pert Assurance Implemerrtatlon Plan
Chl&11 098 CINDI Level 1 Program Reguirements Document 0[03 A0S0 (14 SEP 01 CINDI Level 1 Program Requirements Documert
CNAT107T CIMDI Confirmation Review @ UTD 1|06 800G 0 |06 UG o | 1gd ) JreC Cﬂnflrmaﬂnn Rewigwy @ UTD
Cha11059 MASA PDR Preparation 014 AUG01 |27 AUG M - NASA POR Fl‘reparatu:un |
ChATT 483 Firal Reliskility/Safety Documentation 8016 AUG 01 |10 DEC M 3d L 1 Final RelisbiltySatety Documentation
CM&11 086 Firal PRA&, by Aerospace 20 |01 MOW 01|30 NOW 01 9 I Finval F,‘RA by Asrospace
CHAT106S LISAF COR Preparation 15|05 MOY 01|27 MOY 01 1d == LISAF COR Preparation
ChAT 1068 LISAF CDR @ UTD 1|28 MOV 01|28 MOV O 1d IPSAF,CDR @ UTD
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Act

Activity

Rem

Early

Early

Total

03 AUG 01

02 Jan 02

D Description Dur Start Finish  |Float .o.smonu nI.:|r|u|.o.|u|ﬁ|n.|s|ou T [a runuﬁnsou ECIAE m:l:,usc
CMaT107 MASA COR Prepsrstion 5|04 DEC D1 |10DEC M 3 BMASA CDR Preparation
CM&11074 MASS COR @ UTD 1[11pECcH [11DEC T 3d MASA COR & UTD
ChA11152 CINDI Orbital Debris Report 30(12DECO1 |31 JaM02 | 31d = CINDI Orbital Debris Repart
ChAT10GS CINDI Input for System Safety Implementst'n Plan 10|01 MAR 02 |14 MAR D2 | 43d BCINDI Input for System Safety Implemertat'n Plan
CMM 570 Ground Ops Review @ UTD Prep 1514 QCT02 |01 NOWO2 | 4d Sround Ops Review @ UTD Prep
CMMM 573 Ground Ops Review @ UTD 1|04 MOY 02 |04 NOY 02 | 4d Ground Ops Review @ UTD| |
MM S5 Red Team Review Prep @ LTD 15[23 JaM 03 [12FERO3 | 43d BIRed Team Review Prep @ UTD
CMM 553 Red Team Review 1|13FEBD3 [13FERO3 | 43d Red Team Review | | | | | |
ChAT1155 CINDI Acceptance Data Package i 12DEC O3 * ] e CINDY Acceptance Dat
CHAT1158 Final Phaze BAZID Technical Report 0 30 JAK 04 * I % Final Phase BICD
CHATT16] Final Phase E Report 01 DEC OB |12 JANO7 *

CMPMUIO002 Procure COTS Enclosure 1003 AUG 01 (16 AUG 01 [111d
CMMUIOD20 1%L Py, Yerification Test Proc 1003 AUG 01 [16 AUG 01 [ 119d
CMMUIO00S COTS Enclosure Madification T AUG O [ AUGOT | 111d
CMMLUIO044 %I PyWB Layout 41 %104 SEP 01 * |30 0CT O 42d
CMMUIO04 T %1 Py Drill Dy 4131 0CT 01 [OSMOW 0T | 42d
CMMUIO0S0 %1 PvWB Procure 1006 Moy 01 (19 MO 01 | 42d
CMMUIODZE W P, Kitting & Trawveler Prep |20 MO 01 [26MOW 01 | 42d
CMMUIo0ZS WL PR Assembly F|27 MO 01 [28MOY 01 | 42d
CHMUIOD32 1% P, Initial S0 & Tuning 3|30 MO 01 (06 DEC 01 42d
CHMUIOD3S W Py Stand-Alone erify 10107 DEC 01 [20DEC M 42d

CMMNUIODSS

Pack & Ship WU to Spectrum Astro

293

21 DEC 01

03 SEF 02

02 Jan 02

1 OCT O3

Procure COTS Enclosure

1C0TS |IEI'III3|DISI.:II’E': r-.-'!acldificatiun
L B Layout |

o PV, Stand-Alone Verify
O Pack & Ship VU to Spectrum

Astro

KAFB Activity

| | 115]o3seroz [20FEBOs | 4a
I ey = u ] Functional Testing (Baselineg) 21 |03 ZEP 02 * {15 OCT 02 18d
G T 36 15T i KAFB 115 * (03 ZEP 02 |20 FEB O3 4d
R B D EMIEEMC Testing 505 WMoY 02 ]11 Mo 02 4d
R E20 Magnetic Induction Testing T2 WMoY 02 )20 Mok 02 4d
R B30 Functional Test A1 |21 Wiy 02 [0a DEC 02 4d
ChIY B40 Thermal Cycles or Thermal Vac Testing 10|10 DEC 02 * {23 DEC 02 4
R BS0 “EFI Boom Deploy Check 11 |24 DEC 02 [15 JAam 03 4d
ChMWBY0 Week-in-Life Functional Test S|16JANDOS |22 JANDO3 44
CRIRR 740 KAFB Open Schedule 19|23 JaM 03 (18 FER O3 4d

: Funu:Tiu:unall Tles:tir!g I(Elsase inel
[

AT @ KARE
IEMIEMC Testing | |
0 hagnetic Induction Testing

I'™eek-in-Life Functional Test

KAFB Open Schedule | |

Testing
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Act Ac’ti_uil:!.r Rem Earlhy I_Ea_rl].f Total o o I o
1} Description Dur Start Finish (Float =5 AFGECIECANRAEEO A EC A A EEED
| CHM 745 Ship Payload Module to Spectrum Astro 2|19 FEB 05 |20 FEB 03 4d I Zhip Payload Module to Spectrum Astro
Spectrum Astro CINDI-S/C Integration
| | 159]z1FeBoz [osocTos | ad
CHMA T3 14T i@ Spectrum Astro 153*[21 FEBOS [26SEP O3 4d —| 2T @ =pectrum Astro
MR S50 Paryload ModulesSy Integration 55|21 FEBO3* [09MaY 03 | 4d == Payload Moduled=Y Integration
CHM 650 EMIEME Testing 2012 MAY 03 [06 JUN 03 a4 g EMIERMC Testing | |
CHRY 690 Mechanical Testing 20[09 JUK 03 07 JUL 03 a4 Mechanical Testing
A 700 Thermal v acuum Testing 20(08JUL03 |04 AUGO3 | dd Thermal ¥acuum Testing
CMMA 710 Mss Properties erification 2|05 AUGOS |06 AUGOS | dd Mz Properies Yerification
CRIR 720 Mission Performance Functional v erification 36|07 UG 03 |26 SEP 03 i Mizzion Performance Functionsl
MM 730 Ship to YAFB |29 SEP 03 * |06 OCT 03 a4 Ship to v AFB | | |
VAFB Launch Operations
| | 19]oroctos |31 00708 a
MM TS0 Space Yehicle Post-Ship Func Test 3|07 ©CT 03 |09 OCT 03 4d | Zpace Yehicle Post-Ship Func
CHRA 790 Launch %ehicle Mating 1M00CT 03 |10 0CT 03 4d ILaunch Vehlcle Matlng | | |
CHR 770 Space Vehicle Post-Mate Func Test 313 0CT03 |15 0CT 03 4d ISpace Vehlcle Post-Mate Fund
CHR 730 Space Yehicle Aliveness Test 116 QCT 03 |16 OCT 03 4d Space Vehlcle Alweness Test
MM E00 Launch ehicle Mate to Aircraft 1(220CT03 |22 OCT O3 1d Launch Vehlcle Mate t.:. Aircrs
CMMWHE10 Combined Systems Test 123 0CT03 |23 0CT 03 1d ICnmblned Svstems Test |
MM B30 Captive Carry to Alcantara 1|27 OCT 03 |27 OCT 03 0 C?F'T]Vl? f;a(raf to :ﬂ;lc.arr;ara
MM E40 5% Func Aliveness Test 1|28 OCT 03 |28 OCT O3 0 =Y Func Aliveness Test
MM BS0 Combined Systems Test 1|29 0CT03 |29 OCT 03 0 Cnmbmed Swems Test
CMM R0 Miszion Countdown and Rehearsals 1|30 0QCT 03 |30 OCT 03 i MISSIUH CUUFﬂdDWI‘I and Reh
MRS5S CHOFSICIMNDI LaUMGCH 1|3 0CT03 |31 OCTO3 1] CNOFSICINDI LAUNCH| |
CINDI NASA Review Support
| | olovoctos [17ocTos | 43d K
CMA11089 Launch Resdiness Review @ YAFB 1|07 ©CT 03 |07 OCT 03 Sd ILaunch Readiness Review &
CM&11092 Flight Readiness Review @@ YAFB 117 0CT03 17 O0CTO3 | 43d anm Readlness Rewew @ ki
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CINDI

IVM/NWM CINOFS

PROJECT MANAGEMENT -
RISK MANAGEMENT
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CINDI
IVM/NWM

CINDI
CONTINUOUS RISK MANAGEMENT PLAN
(CRM)

C/NOFS

(CINDI Plan based on GSFC plan)
* Risk Identification
e Full team participation
* All project elements and phases
* Formulate risk statements
 Risk Assessment
* Risk Planning
« Research
* Accept
« Watch
» Mitigate
* Risk Monitoring
* Risk Handling
« Control
« Communication/documentation
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CINDI CINDI CRM C/NOFS
IVM/NWM RISK ASSESSMENT

RISK
CATEGORIZATION

e Risk Assessment ~~ Very Likely

* Classify (score) risk

&~ oo 3 4
* Assess likelihood of E ( )
occurrence @)
. Probable
Asses.s consequence to % (MEDIUM) 2
the project =
—
2
—

Improbable
wow) 1 4
1 2 3
Marginal Critical Severe

CONSEQUENCE (C)
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CINDI CINDI CRM C/NOFS
IVM/NWM RISK MONITORING

* Continuous assessment of risk reduction
 Track mitigation effectiveness
 Ensure risk retirement/acceptable mitigation

CINDI RISK WATCH LIST
RISK SCORE

RISK NUMBER RISK NAME RISK DESCRIPTION MITIGATION PLAN TIME FRAME
OWNER W/O MITIGATION W/ MITIGATION
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CINDI CINDI CRM C/NOFS
IVM/NWM RISK HANDLING

 Risk Handling
* SE is the focal point for technical risk management

* PM manages schedule and cost risk
 Risk Management Board (RMB)
* Meets at least monthly

 PM, SE, RQA, GSE, Mechanical, Electrical,
Science/Software Representatives

« RMB Actions
 Continue current mitigation plan
* Review/revise watch list
* Re-plan
* Close risk
 Invoke a contingency plan
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CINDI
IVM/NWM

TOP FIVE RISKS

C/NOFS

SCORE
&SNT( RISK NAME O\TVEER RISK DESCRIPTION MITIGATION PLAN W/OUT W/ MITIGATION
MITIGATION
Schedule- PM NASA documentation and review 1. Carefully consider value and impact of added documentation and/or 2+2=(4) 2+1=(3)
Documentation and requirements could overload manpower |changes to UTD traditonal approach in light of required delivery date.
Review effort of key personnel at criical imes 2. Delay delivery of documentation to the extent permitted. 3. Obtain SwRI
Requirements resulting in a schedule slip. Assistance. 4. Hire experienced RQA engineer. 5. Develop resource
loaded schedule. 6. Subcontracted PRA effort
Schedule - Late PM Long lead times for parts delivery could 1. Long lead parts identified and ordered. 2. Procure work-around parts. 2+2=(4) 2+1=(3)
Flight Parts Delivery cause a schedule slip. 3. Use existing inventories 4. Facilitate imely NASA funding. 5. Begin test
cycle with low-rel part, replace with Hi-rel, retest as required.
Multiplier Failure SE Multiplier failure causes loss of RWS data. |1. Use mechanically robust multiplier. 2. Do early vibraton test 3. Use 2+2=(4) 2+1=(3)
long lifetime multiplier. 4. Provide clean vacuum environment during testand
fight 5. Dry nirogen backiil during integration/testing.
Filament Failure SE Filament failure causes loss of RWS or 1. Provide redundant flaments. 2. Use soft start circuit for flament heat. 2+2=(4) 2+1=(3)
XTRK data. 3. Currentlimit filament heat output. 4. Use long-life with high efficiency to
reduce heat. 5. Do early performance/validation tests. 6. Use minimum
required emission current. 7. Provide flament disable plug for protection
during ground test. 8. Performed extensive flament lifeime analysis.
PE Valve Failure SE PE Valve failure results in inability to 1. Use solenoid design with minimal moving parts. 2. Spring load to closed  |2+2=(4) 1+1=(2)
equalize pressures in NWM sensor position. 3. Use dry lubricanton solenoid plunger. 4. Life testand early
pressure chambers. vibration test

56




CINDI

IVM/NWM DESCOPE OPTIONS C/NOFS
DESCOPE OPTION SCIENCE IMPACT
1. Give NWM priority over 1. None, Possible late IVM
IVM delivery
2.  Descope(remove) RPA 2. 20% loss, min. C/NOFS impact
3. Descope(remove) IVM 3.  30% loss, min. C/NOFS impact
4.  Descope(remove) CTS 4.  50% loss, substantial C/NOFS

mission impact




CINDI
Ciol DESCIS)IEEA I;RE(;CESS CINOES

* Technical — no state-of-the art items, prior instrument
development/test

e Budget - well funded with margin during critical time periods
« Facilitates possibility of offloading to outside subcontractor

 Facilitates possibility of acquiring additional personnel
resources

* Conclusion - Descope considerations most likely triggered by
schedule 1ssues
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CINDI
Gl DESCCl)_Ilz’I\IlEI/(i%I—IIEEDULE CINOES

TRIGGER

POSSIBLE ACTIONS

» Schedule slippage on subsystem
critical path for delivery to next
assembly for 2 consecutive
reporting periods or total negative
float > 10 days

Identify problem

Descope subsystem where possible

Augment staffing

Move work to outside vendor

Implement descope option 1

*Schedule slippage on subsystem
critical path for delivery to next
assembly for 2 consecutive
reporting periods or total negative
float > 20 days

Implement descope options 2, 3, or 4
as appropriate

Descope options executed with concurrence of both the NASA &
C/NOFS project offices
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CINDI PROBABILISTIC RISK ASSESSMENT - C/NOFS
IVM/NWM PRA

* PRA performed by Aerospace Corp.
* GSFC contract direct to Aerospace
« PRA analysis of all of CINDI hardware

* Does not include PRA analysis of C/NOFS spacecraft or
mission
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|V|v:;\r|\1?/:n\n PRA OBJECTIVES C/NOFS

* Identify most critical CINDI components

« Rank mission critical components according to risk
contribution

 Estimate likelihood of CINDI success per PRA
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|V|v:;\r|\1?/:n\n PRA SCHEDULE C/NOFS

* Functional FMEA 30 Nov 01
* Develop and quantify PRA models
* Preliminary results by 30 Nov 01
* Final completed by 31 Jan 02
* Identify and rank main risk contributors
* Preliminary results by 15 Dec 01
* Final completed by 28 Feb 02
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IVM/NWM CINOFS

PROJECT MANAGEMENT -
REVIEW PROCESS
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CINDI
VM/INWM PEER REVIEWS C/NOFS

 In-house UTD reviews
» Reviews of subsystems and instruments
« Experienced scientists and engineers

 Air Force and Spectrum Astro reviews of NWM & IVM

« GSFC will enlist discipline experts to review circuit designs of NWM &
IVM
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IVM/NWM

MILESTONE REVIEWS

C/NOFS

Phase A Report Review

Air Force PDR

NASA PDR

NASA Confirmation Review

Air Force CDR

NASA CDR

Pre-Environmental Review - [IVM
Pre-Ship Review - IVM
Pre-Environmental Review - NWM
Pre-Ship Review - NWM

Ground Operations Review

Flight Readiness Review

10 May 01
31 Jul 01
28 Aug 01
29 Aug 01
29 Nov 01
Dec 01
Aug 02
Aug 02
Sept 02
Oct 02
Jan 03
Oct 03
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CINDI
VM/NWM UTD ACTION ITEMS FROM REVIEWS 1 C/NOFS

UTD In-House Peer Reviews
» Perform early vibration of multiplier assy - Nov 01
Include dry nitrogen backfill for NWM - CLOSED
Enlist SWRI to provide documentation jump-start - CLOSED
Utilize redundant filaments in RWS and XTRK - CLOSED
Current limit filament heat - CLOSED
Perform detailed analysis and literature investigation on filament lifetime -
CLOSED
* Perform early performance/validation tests of filament - Sept 01
* Provide range of emission to operate filament at minimum required
emission on orbit - CLOSED
 Investigate and convert to solenoid instead of motor in XTRK sensor -
CLOSED
* Perform early vibration and accelerated life test on solenoid assy - Nov 01
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VM/NWM UTD ACTION ITEMS FROM REVIEWS 2 C/NOFS

Phase A Report Review
* Check lead-time of tantalum capacitors - CLOSED
 Work with NASA IV&YV facility to produce letter for NASA HQ -
CLOSED
e GSFC to provide UTD with Interpoint Converter information -
CLOSED
 Investigate Aerospace support to perform PRA - CLOSED

Air Force PDR
« Perform magnetic measurements of RW'S source magnet - 15 Sept 01
* Provide updated EMI/EMC data from spec sheets on internal instrument
components - CLOSED
e Provide minimum bend radius for NWM S/C I/F cables - 15 Sept 01
* Provide drawings/definition of NWM safing screw and alignment
mirrors - CLOSED
* Provide cleanliness requirement for SV thermal vac chamber -
CLOSED




CINDI
VM/NWM INTERFACE CONTROL DOCUMENTS C/NOFS

* Current - Draft ICDs are under Spectrum Astro configuration
management/revision control

« 24 Sept 01 (after Mission PDR) - AFRL and UTD sign preliminary
ICDs

« Mid-December 01 - Final ICDs signed by all parties (AFRL, UTD,
STP, Spectrum)
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IVM/NWM C/NOFS

SYSTEMS ENGINEERING
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CINDI
Gl SYSTEMS ENGINEERING CINOES

« UTD Systems Engineer(SE) is responsible for all instrument performance
and interface requirements and verification

 SE tracks technical resource (mass,power,TM,etc) utilization/margins as
allocated in the ICD

* SE was on C/NOFS S/C Source Selection Advisory Board — familiar with
C/NOFS S/C, instrument accommodation and interface issues

 SE tracks instrument performance and interface progress/status via the
following:

 Daily interaction with UTD team members

Weekly UTD team meetings
Weekly C/NOFS IPT telecon

In-house reviews of instruments/subsystems

Frequent communication with C/NOFS SE and S/C contractor




CINDI
wivnwm  CINDI REQUIREMENTS FLOW DOWN C/NOFS

CINDI PROPOSAL

NOTES:
CINOFS CINDI 1. ICD & Instrument Requirements
TECHNICAL SCIENCE SCIENCE : : .
T Document contain verification
(EXPERIMENT matrices
REQUIREMENTS
DOCUMENT) 2. IRD specifies instrument
measurement requirements
AIR FORCE MRD
(MISSION
REQUIREMENTS 3. ¥CD controls all |
DOCUMENT) instrument/spacecraft interfaces
and allocates resources
SPECTRUM
ASTRO ICD 4.  MRD controlled by Air Force
(INTERFACE
CONTROL
DOCUMENT) 5. ICD controlled by Spectrum Astro

6. IRD controlled by UTD

INSTRUMENT REQUIREMENTS
DOCUMENT

* . .
(IRD) not maintained




CINDI SCIENCE MEASUREMENT C/INOES
IVM/NWM REQUIREMENTS

PRIMARY MEASUREMENTS
Source: CINDI Proposal and C/NOFS Science

Parameter Dynamic Range Accuracy
1. Ion Drift Vector -500 m/s to +500 m/s + 2 m/s
2. Neutral Wind Vector -500 m/s to + 500 m/s + 10 m/s

SECONDARY MEASUREMENTS

Source: C/NOFS and CINDI Science
Parameter Dynamic Range Accuracy
3. Total Ion Concentration 50 to 5x10% cm™ 1%

4. Ion Temperature 500 to 7000 K 50 K




CINDI
IVM/NWM

MEASUREMENT ENVIRONMENT

C/NOFS

8.

9.

PARAMETER

. Total Ion Concentration

. Ion Mass Range

lon Temperature
Total Neutral Concentration

Neutral Mass Range

10. Neutral Temperature

DYNAMIC RANGE
50 to 5x10% cm™
1 to 32 amu
500 to 7000 K
6x106 to 6x10% cm™

4 to 16 amu

500 to 4000 K




CINDI FLOW DOWN REQUIREMENTS C/NOFS

VIR ENGINEERING MEASUREMENTS
Source # Parameter Value
3,5 RPA Current Range 3x10Mto3x10° A
3 RPA Current Accuracy 1 %
6,7 Max RPA R.V. 19V
1,4 RPA R.V. Accuracy 3 mV
1,5 IDM Current Range 5x1012to 6 x107 A
1 IDM Max Current Ratio 1.2
1 IDM Curr Ratio Resolution  1.0003
8,10 RWS Current Range 4x1012t0 4 x10° A
8,9,10 Max RWS R.V. 10V
2,10 RWS R.V. Accuracy 7mV
2,8,10 XTRK Current Range 3x1012t03x10° A
2 XTRK Max Current Ratio 1.1
2 XTRK Current Ratio Resolution 1.0005




CINDI REQUIREMENTS C/NOFS
IVM/NWM DOCUMENTATION

- Instrument Requirements Document(IRD) - documents
Instrument science and engineering measurement requirements,
flowdown, dynamic range, accuracy - contains verification matrix

* Instrument ICD — captures all interface requirements , resource
allocation and margins, and environmental test/verification
requirements for each instrument - contains verification matrix




CINDI
wvinwn [ VM/INWM ENVIRONMENTAL TESTING C/NOFS

e Thermal Cycles
» 8 Cycles
« -24Cto+61C
* Random Vibration
* 9.0 GRMS
* 140 seconds
* Protoflight levels per ICD
* Pyroshock (1 shock per axis)
*Protoflight Levels (2000 peak g) per ICD
e Thermal Vacuum
» 8 Cycles
» -24C to +61C (operation)
» -34C to +71C (survival)
« EMI/EMC
* Internal SC Bus per ICD
 Test sequence follows ICD
» Magnetic induction test
 Test procedures will be written by UTD or by test vendors with UTD input and
approval




CINDI
vinwn  ENGINEERING ACTIVITY COMMONALITY  c/noFs

* Thermal control scheme and limits
* Spacecraft mounting scheme
* Alignment method/requirements

1553 data and command interface

Power interface

Contamination control requirements




CINDI

IVM/NWM C/INOFS

VERIFICATION




CINDI INSTRUMENT PERFORMANCE CINOFS
VIR REQUIREMENTS VERIFICATION

« [RD Requirements Verification
 Science/Measurement Environment Flowdown
* Verified by analysis
* Engineering Measurements
* Verified by test
* IRD Requirements Verification Performed at UTD
* Flowdown analysis complete by CDR

* Engineering measurement test/verification during End Item
Tests at UTD

Complete Verification Matrix Contained in IRD




CINDI INTERFACE/ENVIRONMENTAL CINOES
VERIFICATION
« ICD Requirements Verification

THESE TESTS ARE

» Physical — Analysis, Inspection PERFORMED DURING

« Alignment — Test INSTRUMENT
ENVIRONMENTAL TESTING,

* Structural - Test INTEGRATION TESTING

* Electrical — Test WITH THE PAYLOAD

. MODULE, AND
* Signal — Test INTEGRATION TESTING

Thermal — Analysis, Test WITH THE SPACECRAFT

EMI/EMC — Test

Magnetic Induction — Test

Complete Verification Matrix Contained in ICD
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CINDI
e VERIFICATION METHODS CINOFS

a. Analysis - This approach is used to verify compliance to requirements,
which are not readily verified by other means. Examples include payload pointing
accuracy, and reliability. Tools of this verification method include math models,
simulations, compilation, and extension of test results.

b. Demonstration- This approach is used to illustrate an end-item compliance
to requirements by direct observation of the end-item operation. (Example: 1553B bus
operation).

C. Inspection- This verification approach is used to verify compliance to
requirements through examination of the physical characteristics, visual properties,
design schematics, etc., without the use of special laboratory tools, procedures, or
services. Common examples are identification, size, weight, dimensions, cleanliness
and documented records.

d. Test- This verification approach is used to verify compliance to
requirements through functional measurements, such as voltage levels and pulse width
characteristics. This common verification method generally requires special laboratory
equipment, detailed procedures, manual or automated data recording, etc.
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IVM/NWM CINOFS

PERFORMANCE ASSURANCE
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CINDI PERFORMANCE ASSURANCE C/NOFS
IVM/NWM KEY INDIVIDUALS 1

R.A. Heelis, WBH-CSS Director
« Center "CEQO" has ultimate responsibility for ISO 9001
implementation

L.L. Harmon, WBH-CSS Quality Management System Representative
« Reports directly to Director
* Responsible for WBH-CSS quality system oversite (delegated from
Director)
* Internal/external audits
« Responsible for WBH-CSS safety plan oversite
 ISO training

L.D. McCullough, SWRI Product Assurance Manager/Specialist
« Under contract to WBH-CSS to generate ISO 9001-2000 consistent
documentation for the Center
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CINDI PERFORMANCE ASSURANCE C/NOFS
IVM/NWM KEY INDIVIDUALS 2

C.R. Lippincott, WBH-CSS Program Manager
 Oversees project performance assurance programs

R.E. Garcia, CINDI Product Assurance Manager
* Responsible for implementation of CINDI Performance Assurance
Implementation Plan
» Responsible for implementation of WBH-CSS and Project Safety
Plan
« Conducts project quality system audits
« Reviews project procurement quality requirements/documents
* Monitors product assurance documentation
* Procedures
e Travelers
* Test reports
* Conducts training
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« Extensive NASA/DoD experience
* PA plan based on past experience
 Basic plan previously approved by NASA and DoD
projects
 AE, DE, San Marco, DMSP
* Tailored for SMEX SRQA requirements
* Appendix added to basic plan
* PA personnel participate in all program phases including
procurement
* Consistent with ISO 9001
* Contains key ISO 9001 elements
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IVIV:;\II\IE\)I:IM PRODUCT ASSURANCE 2 C/NOFS

» Appendix added to base plan to cover SMEX SRQA requirements
« SMEX appendix overview

» PI Responsibility « EEE Parts Program

» Continuous Risk Management e Parts Lists

» Subcontractors and Suppliers « GIDEP Reports

 Parts and Workmanship Quality « Materials and Processes Control
» System Safety » Materials Lists

* Consistent with ISO 9001
» Workmanship Standards

Probabilistic Risk Assessment
Contamination Control

» Assurance Audits and Reporting e Software
 Failure Reporting » Verification
* Reviews » Mission Ops/Reports

» Peer Reviews

» Semiformal/Formal Reviews

* Red Team
» Systems Safety Implementation Plan
» Safety Data Package
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IVM/NWM PRODUCT ASSURANCE 3 C/NOFS

« UTD Base Plan used on previous successful NASA and DOD programs

» Base Plan Overview » Analyses
* Management * Electrical Derating/Stress
 Procurement Requirements Radiation Tolerance
» Audits/Reviews Reliability Prediction

* EEE Parts Control e Thermal
* Selection/PCB * Structural
* Nonstandard Parts Approval  Configuration Management
» Application » Approval by AFRL/NASA of
» Radiation Tolerance Interface/Performance Changes from the
o Parts List MRD, ICD or CDR
* Traceability * Document Change Control
* Procurement Controls * Procurement Requirements Control
« GIDEP Reporting and Follow-up  Nonconformance Control
» Materials and Processes Control » Malfunction Reporting to AFRL/NASA
» Materials Lists  Fabrication/Workmanship Control
- MRB * Inspections and Tests
» Drawing/Specification Control * Calibration of Test Equipment
« Identification and Traceability * Traceable to NBS

 Training/Certification of Personnel




CINDI
IVIV:;\II\IWM CINDI PA PLAN COMPATIBILITY C/NOFS

 Plan satisfies NASA requirements and AFRL requirements
with the following additions

* Preliminary and final parts lists and materials lists
Hazards list

Safety contributions to mission safety document

Instrument environmental testing

MIL-STD-1540 temperature cycling requirements

Functional configuration audit
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CINDI
IVM/NWM

WBH-CSS DOCUMENT TREE

C/NOFS

Product
Assurance
Program Manual
UTD200-300

Contract Review
UTD200-301

Design Control
UTD200-302

Design Review
Checklist
(Guide)

UTD200-302.1

Configuration

Records
Management
UTD200-305

Procurement
Control
UTD200-306

Software Design,
Development, and
Configuration
Control
UTD200-303

Inspection and
Test Planning and
Control
UTD200-309

Fabrication
Planning and
Control
UTD200-310

Parts and
Materials Control
UTD200-307

and boument GPAIP
UTD200-390
Control
UTD200-304
Receiving Cleaning
Inspection Procedure
UTD200-308 UTD200-321
N°"CS°;‘:t’$a”°e ESD Control
UTD200-312 200-320

Corrective and
Preventive Action
System
UTD200-313

Process Definition
and Continual
Improvement

Program
UTD200-314

Control of
Inspection,
Measuring and
Test Equipment
UTD200-311

Audit Procedure
UTD200-316

Training
UTD200-315
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CINDI
IVM/NWM QUALITY FLOW-DOWN TO SUPPLIERS

C/NOFS

No major sub-contractors

Quality requirements imposed on suppliers
 Quality/reliability requirements on purchase documents

* Source Control Drawings for unique components

Audits of outside vendor capabilities and quality control
* Machine shops
* Plating facilities
 Test facilities

100% 1n-house inspection of outside fabrication/plating

Receiving inspection/traceability for all flight parts
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CINDI
VM/NWM CONFIGURATION CONTROL C/NOFS

* Drawings signed off - placed under control

Latest issue of master drawings on central server

Master drawings are read only on server

Changes by engineering change order only

Planning sheets (travelers) generated for fabrication & inspection

 Each step signed by performer

Single controlled drawing (shop copy) utilized for fab

Planning sheet/controlled drawings document "as built" condition

Documentation kept in controlled file
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CINDI
VM/NWM MANUFACTURING APPROACH C/NOFS

* 100% in-house design
* Drawing review and sign-off by responsible personnel including QA

 Planning sheets (travelers) and drawings released for fabrication by
cognizant engineers and QA

« Blank boards and mechanical parts (including plating) fabricated by
qualified outside vendors

* 100% in-house inspection

« Batch numbers (traceability) assigned to all purchased and fabricated
parts/subassys

* Boards and parts cleaned and stored in controlled storage until needed for
assembly
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CINDI
VM/NWM ASSEMBLY AND TEST APPROACH C/NOFS

» 100% in-house electrical and mechanical assembly and inspection

» Planning sheets utilized for control and record keeping (part/subassy batch
numbers recorded)

» Controlled access assembly and test areas

» Trained/certified assemblers and inspectors

» Laminar flow benches utilized

 All workstations and equipment grounded

« ESD training and wrist straps utilized

* Special tools and test equipment calibrated
 In-house bench, vacuum and temperature testing
» Formal test procedures utilized/test data recorded
 In-process and final inspections

 Instrument environmental testing (vib., shock, TV, EMI, mag., etc.) accomplished
at outside vendors

* Environmental test procedures written by UTD and test vendor
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CINDI
VM/NWM TYPICAL WORK FLOW CHART C/NOFS

MQEZ'EE p| MECHANICAL
> AR ASSEMBLY

PURCHASE . PURCHASE . RECEIVING . OUTSIDE
REQUEST ORDERS INSPECTION VENDOR
OPERATION

LTYPICAL MECHANICAL PARTQ

() ) )

v

L9 ELECTRICAL FAB UNIT TEST CONCFOOARTMAL UNIT TEST —— P INSTRUMENT

TYPICAL ELECTRICAL SUBASSY (P.C. BOARD)

) ) )

SHIP PACKING ACCEPT. TEST <

QA INSPECTION
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CINDI
IVM/NWM

UTD FACILITIES AND EQUIPMENT

C/NOFS

CAD/CAM drafting and machine shop
PWA 1inspection and assembly areas
Controlled access assembly and test areas
Laminar flow benches

O1l free vacuum test chamber

Electronic test and checkout equipment

* Custom designed 1on/electron sources for sensor
test

« Computational facilities

« Laboratory & office computers

* Dedicated UNIX cluster

 Local supercomputers
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CINDI

IVM/NWM CONTAMINATION OVERVIEW

C/NOFS

Moderate Sensitivity to NVR in selected areas
Particulate contamination is of secondary concern
Materials Selection and Vent Paths
Cleanliness Emphasized During All Phases
» Assy/Test Areas
* Assembled Clean
* White Glove Handling
Oi1l-Free Vacuum Systems
Personnel Training
Project contamination control plan
Extensive past successful experience utilizing the

following procedures
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CINDI UTD CONTAMINATION CONTROL C/NOFS
IVM/NWM PROCEDURES

» Materials selection/processes
* NASA RP-1124 utilized: 1.0% TML, 0.1% CVCM
 Cleanliness emphasized during all phases
* Critical sensor assemblies accomplished on laminar flow (HEPA filtered) benches
 Other assembly/testing in controlled environment
"White glove" handling
Protective covers for sensor apertures
Backfill NWM sensors
Instrument protected when out of controlled environment
 Selective cleaning operations
* Oil free vacuum systems for testing
* Gold plated sensor aperture covers with venting through labyrinths
 Personnel Training
* Instruments kept under class 100,000 conditions
» Assembly and test
* Integration
* Encapsulation and carry
¢ Instrument purging not required
» Red tags removed as late as possible
» Clean exposed gold plated surfaces after red tag removal (UTD personnel)




CINDI GENERAL I&T AND SV C/NOES
VM/NWM RECOMMENDATIONS/REQUESTS

 All parties utilize NASA RP-1124 for materials selection
« 1.0% TML, 0.1% CVCM
« SV venting away from sensors
« "White glove" handling during all phases
 Class 100,000 integration and environmental test areas
e > (Class 100,000 - Protect in shipping container or bag
« Bagging considerations
 Tape lifting acroglaze paint
 Solvents attacking aeroglaze paint
 Qil-free, monitored vacuum systems
 TQCM and cold finger monitors and pre-test certification
* Empty chamber TQCM level < 300Hz/hour (for 3 hours) with
chamber shroud at 100C using a 10MHz TQCM at -20C
* No pump oil residue on cold finger
« Gold plated covers over sensor apertures - labyrinth venting
« "Clean" launch vehicle faring
e "Clean" launch vehicle purge gas/air
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vinwn [ VM/INWM MATERIALS AND PROCESSES C/NOFS

« MIL-STD metal plating and finishing
* NASA RP-1124 utilized (1.0% TML, 0.1%CVCM)

* In-house processes and procedures well defined (listed in
RQA plan)

* Non-magnetic materials
e Stress corrosion considered in metals selection

 Non-flammable or flame retardant non-metals

Preliminary parts and materials lists have been submitted

Processes controlled by written procedures
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CINDI
VM/NWM IVM/NWM MATERIALS LIST CINOFS

Utilized past program experience
NASA RP-1124 database used for outgassing info
GSFC materials branch characterized "new Kel-F" (PCTFE)

Preliminary materials list submitted

Final materials list by CDR

* Have responded to C/NOFS hazardous materials list
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CINDI
VM/NWM SAFETY C/NOFS

 All safety info will be provided to AFRL/SA as required

* No heaters planned

* Enclosed volumes vented/no pressurized compartments

* No dangerous materials

« Materials selected using NASA RP-1124 and NHB 8060.1 as guidelines
* No explosive devices, non-explosive initiators or radioactive materials

« Connector mismate prevention achieved by keying/marking

* Handling fixtures not required

 Shipping cases designed to protect instruments from mechanical damage
and contamination

* Instruments to remain in shipping cases when not on SV or in test

« Observe standard ESD precautions

« Connector savers utilized to prevent connector wear/damage
 Personnel training
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IVM/NWM C/NOFS

INSTRUMENT OVERVIEW
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IVM/NWM

ION VELOCITY METER

OUTLINE/INTERFACE

C/NOFS

TBD
SV INTERFACE CONNECTORS
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CIND! DRIFT METER PRINCIPLES OF CINOFS
IVMINWM OPERATION

Arrival
Suppressor to Suppress
electrons and photoelectrons

Angle Repeller to Suppress H+

Repeller Grid

Suppressor Grid Drift Space

Supersonic Ions Form Beam behind Square Aperture
Split Collector Produces Collected Current Asymmetry

Ratio of Currents (Logarithm of Current Difference) proportional to Tan(Q)
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CINDI RETARDING POTENTIAL ANALYZER  ¢nors
VI/NWM PRINCIPLES OF OPERATION

Suppressor to Suppress
electrons and photoelectrons

Retarding Grid

Retarding Grid Determines Kinetic Energy of Ions Having Access to the Collector

Collected Ion Current at a Given Retarding Potential is Dependent on
Ion Mass ; Bulk Flow Velocity ; Temperature ; Aperture Plane Potential

Given the Mass Least Squares of Current vs Retarding Potential provides
Bulk Flow Velocity ; Temperature ; Aperture Plane Potential
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IVM FUNCTIONAL DIAGRAM

C/NOFS
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NEUTRAL WIND METER

C/NOFS

SV INTERFACE
CONNECTORS (3)

7

L0
(70 761z,

NOTES:

+ VENT LENGTH TO BE ADJUSTED TO FIT SV.
* ALL DIMENSIONS ARE PRELIMINARY UNTIL

DETAILED DESIGN IS PERFORMED.

+ DIMENSIONS ARE IN INCHES WITH CM SHOWN

IN () UNLESS OTHERWISE NOTED.

+ MASS- 6.0kg (INCLUDES 0.2kg FOR
INTRA-INSTRUMENT CABLES)

+ INTRA- INSTRUMENT CABLES ENCLOSED
IN EMI SHIELD AND FABRICATED BY UTD

@@

NEUTRAL WIND METER
ELECTRONICS

SENSOR INTERFACE
CONNECTORS (3)

@5.30
(213.46¢cm)

TOP OF CYLINDER
(APPROXIMATELY COPLANAR WITH
IVM RAM SURFACE APERTURE PLANE)

RAM WIND SENSOR

VENT TO OUTSIDE
OF S/IC

26.77
(@17.20cm)

CROSS-TRACK
WIND SENSOR

S/C MOUNTING SURFACE
(APPROXIMATELY COPLANAR WITH
IVM RAM SURFACE APERTURE PLANE)
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CINDI
IVM/NWM NEUTRAL WIND METER C/NOFS

* NWM measures three orthogonal components of the
neutral gas velocity.

 These neutral wind components are coupled to the ion
drifts and currents that trigger ESF 1rregularity growth.

* Ram sensor measures changes in ram kinetic energy,
where KE=Y2m(V+Vya0)?

* Cross-track sensor measures differential pressure between
chambers, where P;=P [e +T10s(1+erf(s))](Ts/T,)”

* Chamber apertures are located on a dome such that
pressure ratio in adjacent chambers 1s proportional to
neutral arrival angle

* One vertical aperture pair, one horizontal pair
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CINDI
VM/NWM NWM RWS X-SECTION C/NOFS

DEFLECTION
ASSY

ION SOURCE
RPA

DETECH MODEL 1120

COLLECTOR I / DEFLECTOR
fi 1! | , \ i SV MOUNTING
— R LI =1 SURFACE
L f B
1% ‘ A 2
ZBE
Wiz i Zy
— FEDT T ==s s
EI\ INTRA-INSTRUMENT
CONNECTOR
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CINDI
IVM/NWM

RAM WIND SENSOR I-V
CHARACTERISTIC

C/NOFS

Equivalent Counts

Equivalent Counts

Ram Wind Sensor |-V Characteristic |
1 | | 1 |

90%0;10%N2  —— 800 °K

Vo="100/m/sE et i0e 1200 °K
Slope
0,Vs,Tn)

600 |7

Displacement
f(Vo,Vs)

90% O ; 10% N2 — 300 m/s
----- 100 m/s

Tn=1200 °K
- Slope
~ N\ f(Vo,Vs,Tn)
_--—-—'—-"\l
S0 Displacement
f(Vo,Vs)
400 — g
200 —
0% T T T T T | T T
3 4 5 6 7 8 9 10 11

Retarding Potential (volts)

KE=/-m(V+V,)?

Effects of neutral gas temperature and ram velocity on collected
ion current characteristic.
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CINDI NWM FUNCTIONAL DIAGRAM CINOFS
IVM/NWM SHEET 1

NWM FUNCTIONAL DIAGRAM V
Sheet 1 +130V GRID POWER GRID ON/OFF, HI/LO
SUPPLY » GRID MONITOR
T 12V GRID POWER
FILAMENT » EMISSION MON1
DRIVERS EMISSION +28V FIL POWER
e 1L REGULATOR
A/B SEL
GAIN » PLOGI
L] i +27v 4 4 AMP <
Loo = G1 ON/OFF
o § AP T ] V NULL VALUE
NULLING | 4 VPRATIO
VERTICAL DIF CIRCUIT
AMP
‘
62 % LOG | GAIN » FLOG2
AMP AMP
] | | |
\ » EMISSION MON2
! FILAMENT ©
\ DRIVERS EMISSION s
\ FIL REGULATOR EMISSION LEVEL (2)
i A/B SEL
| & +27v 4/ 4 P.E.V. POWER
«1: P.E.V. - G2 ON/OFF
BPEEK = T SOLENOID » P.E.V. HOLD INITIATE
»
SW. +5Y | ‘ T P EMISSION MON3
\
i FILAMENT NULL COMMAND
| DRIVERS EMISSION  [*9
e 1L REGULATOR
| A/B SEL
GAIN » PLOG3
L—] ‘ i +27V 4 4 AMP =
JE— Lo = G3 ON/OFF
o % | AP I ] H NULL VALUE
NULLING .  HPRATIO
HORIZONTAL DIF CIRCUIT
AMP
G4 § LOG I GAIN p PLOGA
= AMP AMP
| [ |
p EMISSION MON4
FILAMENT
DRIVERS EMISSION e
e I REGULATOR TEMPERATURE
Z&: A/B SEL 4 MONITOR F— p XIEMP
) - 4 CIRCUIT
B.Holt File: NWM—BD = G4 ON/OFF
7—6-01
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CINDI
IVM/NWM

NWM FUNCTIONAL DIAGRAM
SHEET 2

C/NOFS

SUPPRESSOR V—

DRAWOUT (ADJ —V)
AME?ENT
ION /ELECTRON
DEFLECTION } V,E,Nj,
LDJ - H L
- I'1 || 1oN DEFLECTOR ADJ +V
NWM FUNCTIONAL DIAGRAM fl :H
SHEET 2 7-6-01 : I
- [ T 7%*WV_1
—-90V
LOG » .
ELECTROMETER
— BN
EHFE\AVEE[\//T RETARDING HIGH BIAS 7
TRAP EMISSION VOLTAGE VOLTAGE SUPPLY
MONITOR GENERATOR| |POWER
CIRCUIT REGULATOR SUPPLY /
A ON /OFF
— 9z +12V POWER
JRE
il % RV MON HV LEVEL, ON/OFF +15V POWER
2 gl x RV STEP, RESET
‘ RV BLK(3)
XGRID MON EMISSION LEVEL| (4)
XEMIS MONT gl FIL A/B SEL ‘
S HV MON — = CAUGE ON/OFF (4)
VPRATIO BT — = XFiL A/B SEL (4)
P2 gl A/D — = YGRID HI/LO
XEMIS MON2 CONVERTER FPGA —3 NULL CMD
XEMIS MON3 ] ANALOG — 3 v NULL VALUE
I MULTIPLEXER E%é# —3 | NULL VALUE
HPRATIO __ppm] RAM B XEMIS LEVEL (2)
P4 — 4
XEMIS MON4 ! 15538 T™ /COMMANDS
Y INTERFACE TIME/RT STATUS
CIRCUITS
ETEMP ool VOLTACE +28V LV ON

! POWER SUPPLIES

PEV  PEV HOLD

OPEN  INITIATE Yy vr vy
+12V =12V =12V +5V
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CINDI

IVM/NWM CINOFS

INTEGRATION AND TEST
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CINDI
VM/NWM INSTRUMENT TEST PLAN C/NOFS

*Individual PWB assembly tests over temperature
* Instrument test/calibration over temperature

* Tests are designed to satisfy IRD verification matrix test
requirements

 Functional tests in vacuum, ambient temperature, sensor stimulation
with 1on source/gas jet

* 200 hours minimum burn-in planned
* Instrument Environmental Testing

 Tests are designed to satisfy ICD verification matrix
environmental test requirements

* Integration with Payload Module at KAFB
* Payload Module integration with S/V at SA

Standard functional tests defined for payload module/SV testing
TT4




CINDI

ASSEMBLY/INTEGRATION FLOW

C/NOFS

INSTRUMENT ASSEMBLY/INTEGRATION FLOW
PWB PWB
ASSEMBLY ’ TEST
SYSTEM INSPECT FINAL VACUUM
MECHANICAL STAKE FLIGHT TEST TEST EVIRONMENTAL
ASSEMBLY > TEST/ CONFORMAL > ASSEMBLY > AND > WITH > TESTING
CALIBRATION COAT CALABRATION STIMULATION
(24 TO +61C) (-24 TO +61C)
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CINDI INSTRUMENT ENVIRONMENTAL TEST

VN FACILITIES PHers
TEST TEST FACILITY
- Thermal cycling - UTD
 Vibration/shock * SwRI
e Thermal Vacuum * SwRI
« EMI/EMC « SwRI
* Magnetics * GSFC

Quotes obtained from the above test facilities indicate that the
services/facilities should be available on the estimated dates required
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CINDI

IVM/NWM C/INOFS

S/C INTEGRATION SUPPORT
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CINDI POST-DELIVERY C/NOFS
VIINWM SUPPORT

* Instrument to Payload Module integration/testing at KAFB

« UTD personnel present for initial integration, full functional test, stimulation/sensor
grid test

* Routine test data initially evaluated by AFRL personnel, then FTP to UTD for
detailed evaluation

Payload Module integration with S/C at Spectrum Astro

 UTD personnel present for initial integration, full functional test, stimulation/sensor
grid test

« UTD personnel present for EMI/EMC, post-vib, TV, and final functional

* UTD personnel perform sensor pump-out/backfill

Launch site support
 UTD personnel present for FRR, final functional, and red tag item removal
* Routine data evaluation via FTP

Early Orbit Checkout

« UTD Personnel on-site at KAFB to participate in early orbit test plan execution
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CINDI

IVM/NWM CINOFS

FLIGHT OPERATIONS
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CINDI
VM/NWM FLIGHT OPERATIONS C/NOFS

Operations Overview

Optimized Workhorse Mode for IVM and NWS
IVM on all the time.
Slow offsets at selected local time/longitudes for Spread-F.

NWM on at altitudes below ~500 km
PE valve offset operation prior to perigee passes.

Operating Modes

a) Survey Mode
IVM Normal Mode.

IVM Slow Mode for some Spread-F studies
NWM Normal Mode Optimized for continuous operation through perigee.

b) Forecast Mode
IVM Normal Mode.
NWM Normal Mode Optimized for continuous operation through perigee.

¢) Payload Burst Mode
No Special Operations
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CINDI
VM/NWM FLIGHT OPERATIONS C/NOFS

Special Operating Modes

a) Early Orbit Checkout
IVM Drift Meter Repeller Voltage for removal of H+ signal
IVM RPA retarding voltage sequence for ion composition
NWM RWS and CTS emission current for acceptable signal
NWM RWS ion source energy for acceptable signal
NWM RWS retarding voltage sequence for optimal signal
NWM CTS PE valve timing sequence for optimal signal.

Outgas NWM before HV/filament actuated

b) Campaigns
IVM RPA sweep rate and IDM offset rate can be maximized for
specific objectives.

¢) Backup modes and Anomaly Resolution
No redundant capabilities
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CINDI
VM/NWM FLIGHT OPERATIONS C/NOFS

On Orbit Calibrations

a) Internal Calibrations
IVM Drift Meter
Automatic Offset Sequence to remove electrometer offsets
NWM CTS
Pressure Equalization valve to remove gauge offsets

b) Satellite Calibrations
Slow s/c spin allows angular sensitivity of IDM, CTS and RWS to
be determined

¢) Cross-Calibration with other instruments
E = -VxB allows comparison with VEFI

IDM Ion Arrival Angles compare with DIDM
RPA total ion concentration compares with PLP
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CINDI
VM/NWM FLIGHT OPERATIONS C/NOFS

Day in the Life Operations

a) NWM
Low Voltage instrument elements on at all times.
High voltage multiplier and filaments turned-on below ~500 km
PE valve operation at fixed time after filament turn-on.

b) IVM
Normal Operations Mode on at all times
No daily command sequences required.
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CINDI
e CINDI DATA FLOW CINOFS

-4 Science

C/NOFS DATA CENTER  AFRL
AFSCN ™ Ops
/ — Packet Sorting
Data Archival
S/C
Attitude &
TDRSS SGLS Ephemeris Data

Visualization

Instrum e nt
T™ File s

Data Reduction & Delivery

S/IC

Internet
FTP

Internet

Parcel Post FTP

CD Back-up

Internet Intern.et
FTP Hyperlinks

CINDI
Data Reduction
Codes

Science

CINDI
T™M File s

CINDIData
Visualization

CINDI

. . . - & Delive
Automatic Calendar and Notification S/C Data Reduction Ve
Attitude &
for Data Transfer. .
Ephemeris

CINDI
Data Archival

Data Reduction Codes Mirrored
at each Site

CINDI DATA CENTER UTD
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CINDI
VM/NWM DATA DISTRIBUTION C/NOFS

* Predicted and Present Satellite Location updated every 20 minutes.
- Available from web page.

» Data Available 24 hours after access in space.

* Quick-Look Plots produced from IDM only
- Ni, Local Vertical & Local Cross-Track lon Drift

» Geophysical Data Records Produced and Accessible within 10 days
- Level 2 Automatic Algorithms
- Time Series Plots
- ASCII Flat Files
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CINDI

IVM/NWM C/INOFS

DATA ANALYSIS
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CINDI
IVM/NWM DATA ANALYSIS C/NOFS

Major Responsibilities

Algorithm Design

IVM Heelis & Earle

NWM Earle & Heelis
Algorithm Execution Power & Coley
Instrument Behavior

IVM Heelis & Earle

NWM Mahafty & Earle
Data Quality

IVM Heelis & Earle

NWM Earle & Heelis
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CINDI
IVM/NWM DATA ANALYSIS C/NOFS

1. Raw Data

Neutral Wind Meter

a) 16 bit sample -- RWS log electrometer; PE valve open/closed; sync.

b) 16 bit sample -- CTS vert diff amp ; PE valve open/closed; polarity ; sync.
¢) 16 bit sample -- CTS horiz diff amp ; PE valve open/closed; polarity ; sync.
d) 16 bit sample -- CTS gauge electrometer ; PE valve open/closed; sync.

Ion Velocity Meter

a) 16 bit sample -- RPA lin electrometer; range ; sync.
b) 16 bit sample -- IDM diff amp ; axis ; polarity ; sync.
¢) 16 bit sample -- IDM log electrometer ; sync.

2. Engineering Unit Conversion

Neutral Wind Meter

a) RWS log electrometer  -> Equivalent Current and Retarding Potential
b) CTS vert diff amp -> Vertical Neutral Arrival Angle

¢) CTS horiz diff amp -> Horizontal Neutral Arrival Angle

d) CTS gauge electrometer -> Relative Neutral Pressure..
Ion Velocity Meter

a) RPA lin electrometer; range -> Equivalent Current and Retarding Potential
b) IDM diff amp ; axis ; polarity -> Horizontal and Vertical Ion Arrival Angle
¢) IDM log electrometer ; sync. -> Relative Ion Density
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CINDI
IVM/NWM DATA ANALYSIS C/NOFS

3. Derived Data
Neutral Wind Meter
a) Equivalent Current and Retarding Potential -> Neutral Drift Ram Component wrt s/c
b) Vertical Neutral Arrival Angle -> Neutral Drift Vertical Component wrt s/c
¢) Horizontal Neutral Arrival Angle -> Neutral Drift Horizontal
Component wrt s/c
d) Relative Neutral Pressure -> Relative Ambient Pressure Estimate
Ion Velocity Meter
a) Equivalent Current and Retarding Potential -> Jon Drift Ram Component wrt s/c ;
Ion Comp. and Temp.
b) Horizontal and Vertical Ion Arrival Angle -> lon Drift Vertical and Horizontal
Components wrt s/c
¢) Relative Ion Density -> Ambient Total Ion Concentration
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CINDI
IVM/NWM DATA ANALYSIS C/NOFS

4. Algorithm Design

Neutral Wind Meter - FORTRAN code also delivered to C/NOFS Data Center

a) Least Squares Fitting Procedure for Neutral Drift Ram Component wrt s/c
b) Removal of Difference Amplifier Offsets for Neutral Arrival Angles wrt s/c
¢) Removal of Spacecraft Velocity Vector for Ambient drifts wrt to s/c

d) Rotation of s/c reference axes to Earth Fixed Coordinates.

Ion Velocity Meter - FORTRAN code also delivered to C/NOFS Data Center

a) Least Squares Fitting Procedure for Ion Drift Ram Component wrt s/c
Ion Temp and Composition

b) Removal of Difference Amplifier Offsets for Ion Arrival Angles wrt s/c

¢) Removal of Spacecraft Velocity Vector for Ambient drifts wrt to s/c

d) Rotation of s/c reference axes to Earth Fixed Coordinates.
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CINDI
IVM/NWM DATA ANALYSIS C/NOFS

5. Data Products

Neutral Wind Meter - Digital data file in CINDI Data Archive

a) Neutral Wind Vector in s/c coordinates and Earth Fixed Coordinates.
b) Cross Track wind components in s/c coordinates.
¢) Measurement location in UT and Earth Fixed Coordinates

Ion Velocity Meter - Digital data file in CINDI Data Archive

a) Ion Drift Vector in s/c coordinates and Earth Fixed Coordinates.
b) Total Ion Concentration, lon Temperature, lon Composition

¢) Cross Track ion drift components in s/c coordinates.

d) Measurement location in UT and Earth Fixed Coordinates
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CINDI
IVM/NWM DATA ANALYSIS

C/NOFS

6. Required Spacecraft and Operations Data

a) CINDI instrument data packets
UT stamped

b) Spacecraft Reference Axes.
Pitch, Roll and Yaw defined wrt spacecraft velocity vector

¢) Spacecraft Location in Earth Fixed frame.
UT, Geographic Latitude, Geographic Longitude,
Radial Distance from Earth center.

d) Direction cosines of s/c velocity vector in Earth Fixed frame.
UT stamped

e) Interpolated data required to provide 1/4 second temporal resolution.
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CINDI

IVM/NWM CINOFS

PROJECT MANAGEMENT - COST
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CINDI
VM/NWM INITIAL COSTS C/NOFS

« System engineering process based on defining the measurements required
to meet scientific objectives

* Developed for WBS on Excel spreadsheets

Include SOW requirements, match to schedule and develop in WBS

Bottom-up estimating process

Derived from past performance

Compare to other similar instruments and projects of similar complexity

Quotations on major outside elements

« PI, PM, SE, Mechanical/Thermal Engineer, and Computer
System/Software Engineer are primary estimators
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CINDI
VNI COST TRACKING C/NOES

» Costs reconciled, tracked, and reported monthly out of PM office
* Costs accrued in WBS
« WBS linked to cost reporting system
* Reported on NASA Forms 533M and 533Q
 Actual costs and future estimates
 Estimated cost to completion
« Use cost to milestone metric
* Spending rate and acc. total for salaries and wages per phase per
WBS
» Spending rate and acc. total for significant other items, e.g. parts,
subcontracts, purchased services
 Identify and evaluate any projections to completion that exceed budget
« Apply solutions to fit case
e Monitor
 Adjust control variables
* Descope
 Early identification and reaction
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CINDI
e CURRENT UTD FUNDING C/NOES

« Operating on Pre-award provision of Phase B/C/D/E
- $210k through 31 Aug 01, can be extended a week

 Additional funding of $619k through 15 Nov 01 with Phase B/C/D/E
contract signed

* GSFC Co-Investigator funded directly
 $400k S/C IVM Integration Charges paid by NASA
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CINDI

IVM/NWM

SUMMARY RY COSTS

C/NOFS

Total RY
ITEM FY2001 |FY2002 |FY2003 |FY2004 |FY2005 |FY2006 |FY2007 $K

Phase A

UTD 220 220

GSFC 30 30
Bridge Phase

UTD 229 229

GSFC 21 21
Phase C/D

UTD 442 2653 2424 995 6514

GSFC 22 128 158 308

Air Force 400 400
Phase E

UTD 919 1070 555 64 2608

GSFC 140 100 66 306
NASA 0SS
Mission Cost 1,364 2,781 2,582 2,054 1,170 621 64 10,636
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CINDI
IVM/NWM

CURRENT COST ESTIMATE 1

C/NOFS

Cost Element FY2001 [FY2002 |FY2003 |FY2004 [FY2005 |FY2006 |FY2007 Tot;LRY
Phase A
uUTD 220 220
P.Mahaffy (GSFC) 30 30
Reserves
Total Phase A 250 250
Bridge Phase
uTD 229 229
P.Mahaffy (GSFC) 21 21
Reserves
Total Bridge Phase 250 250
Phase C/D
NWM Instrument 247 1330 429 0 0 0 0 2005
NWM S/C Int & Test 0 0 695 122 0 0 0 817
NWM Pre-Launch Data SW 15 90 153 25 0 0 0 283
IVM Instrument 166 944 202 0 0 0 0 1311
IVM S/C Int & Test 0 39 499 76 0 0 0 614
IVM Pre-Launch Data SW 10 55 107 17 0 0 0 189
E/PO- C/D 0 20 62 10 92
Science Team - C/D 4 26 27 5 63
P.Mahaffy (GSFC) 22 128 158 308
Air Force S/C Int Charges - IVM 400 400
Subtotal C/D before Reserves 864 2631 2332 256 0 0 0 6083
Reserves 150 250 739 1139
Total Phase C/D 864 2781 2582 995 0 0 0 7222
Phase E
NWM Database Management 0 0 0 327 267 125 15 734
NWM Science Analysis 0 0 0 148 272 157 18 595
IVM Database Management 0 0 0 218 178 85 10 490
IVM Science Analysis 0 0 0 148 273 158 18 597
E/PO-E 52 49 0 0 101
Science Team - E 27 31 30 3 91
P.Mahaffy (GSFC) 140 100 66 306
Subtotal Phase E before Reserves 0 0 0 1059 1170 621 64 2914
Reserves 0
Total Phase E 0 0 0 1059 1170 621 64 2914
Total NASA Cost 1364 2781 2582 2054 1170 621 64 10636
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ATE 2
VNI CURRENT COST ESTIM C/NOES

» Total Cost estimate unchanged from Phase A Study
 Better definition in some areas, details rearranged
* Higher parts quality in some areas
» Back-up parts for quality and schedule mitigation
 Increase NIAT estimate
e Above taken from old margin
 Current margin
* No reserve on
- Phase A
- Bridge Phase
- $400k Air Force cost
- Phase E
- Level of effort
- Intellectual Pursuit of Science Adjusts
Base per above boundary conditions = $5,683k
Reserves = $1,139k
Margin = 20%
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